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MEYWEOGNMRCHE T 2 EBOIE

5 3

1, 2 iEYHEOGASMCRIET 1, 2 FFEEOME

I

R

INPNESRCSHE SHE S &
(RTEME : FIRIETHEE)
(BEAE : MERZEER)

(WE#n 46 % 12 A 6 BSH)

I #
HAWBOEAEET ST, 1 #HY ¢k penicillin
G s 10 O A—REEFA—&KH» 5, BF~ Y AHE
AlLicofds XOMBREELYRFL, & &E
penicillin 7z & CRRMPEENEBNBERE IV b HE
LaicE ¢, streptomycin BT X bicF O WAL
X LN THokDIK L, tetracycline B¢kl A
LEBEREETEER—-BETHY, 0L kR~
AHRPEDBOWELEHERE bo L bTWCBIEA
HHHDLE LI

S¥R, H2RY CRNAHEORBOEMETHS
R AT 23 & U CIE(LRFE in K FFE O R
%5 MO F DR, KEEFAEME penicillin G
¥ X 0% streptomycin o I PI s X O FFRE PR RS v 58 n
Lichs, WouFs, MEEEESIENE tetracycline Tk
MERNBETEAT D2, FERAREIGLABAL
feo LicoT, 0 X5 RFEHC L 5HEHEDMN
BB sd s RiEE LV LikiifROELC L2
LD LR, FZT, HIBWCRFRIERT2EY
D5%, FFEIELLTHE A SR T\w5 allithiamine,
lipoic acid, l-methionine, glucuronic acid ¥ X U
aspartic acid 7¢ ¥ 5 EEOFEMEHERAL o

r = 5, allithiamine" Wizl 7 Vv Bs LU a-
ketoglutaric acid ¥ X 0% a-keto acid © LAY IR EE,
FAIREER I 5+ % transketorase ¥ X Of estrogene
OREMLcEE L, FFEERK X allithiamine o F
Mtk XOFAREESR, RZGEHFEE T L]
EHEER T B,

» ¥, a-lipoic acid,18~27,48) i3 allithiamine & 7]
L & 57 route wfERT A2y, SH? HEpEERKEY
30T\ b, BRI« OFFRBRISA S, Mg
EHET FyBeETSE, BEERE TP HET
BEHD e, FFoMEMBBS LI L, iF glycogen
AWM DR EOHEND %o

mj

* RERFEAEHR, RERER

Methionine!2,18,19,26~80,47 3 lecithine o2& fic B4
L, ZORZ XD IEHFYEL, & methyl % %
dimethylaminoethanol iz f#t 5 L T choline # 43 5%,
LT, IE¥IREE<: phospholipid @ turnover % %
MUy, FEFEOBECEMMT 2 tBxbh T
%o # LT, BERFFA amino g imbalance iz X » O
ERINDZENDBER IR TV D,

> &z, glucuronic acid!?,16,25,31~40) 13 IR D 4, D
<% o-glucuronide %5 X t8 N-glucuronide Fpic %7
b, WEMBERELDTIDOTH 55, HREOHE
w13 PB-glucuronidase ¥ o-Hiaf B/ DEDE LT
} ¥ B, Aspartic acid1®18,41~44) 3 TCA cycle ¥ X ¢
R#FE cycle oRE/PEINR TV S,

IROOEYAFEEL LT, BRELD XS fEH
LT L Bic 2, 3816440 p A xic X b i
SRTW5BH, FEEIREVEORC ST 28BE F.l
RO ERE 5 2 5 0 T, FFRIED Al
LEXORREMUTEDLOEIFENLTHLDOTH %o

II RBEMEEIUVRRAEE

1. SEBRME

1) 3B : 4E 17g BEORE dd R~y
AxA—&H0b Lic, 5HHEFHHF LSO 15 5~10
Tt & LERI AW ks, HREOHEI R L
w52 BT DN,

2) (Y : FiAEWE L LT, RO penicillin
G (PC-G) (HA1LIK), streptomycin (SM) (BAEHLEE)
¥ L O tetracycline (TC) (HAV XY —) 7t LT
fF3E & L Cix allithiamine (BAZET), lipoic acid (&
M3 T), l-methionine (HHL3E), glucuronic acid
(H4MBL3E) s X O aspartic acid (HZBIE), FofF
i L LM LR FEE Th T hEC O X RAEBERLE
KEHEMUTHERAL, WTFhoEYL EROMERL
o

3) HEMRERMK iR EA T TH S,

2. Rk
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1) EHERGE: HADELE TR TCEH
L, WEEI1B1E&DERAL, fiewE LR
FEORRECITIREE 4 B, 10 His X 00 20 H R
B, HAEWEY ETCEB L, Ik, Ji4Y
BHEARIKLETY BRCERS R, ¥, 1Y
HALIRE & FFIREE & o PR T, M LRSE 1 ml/
kg #*FEO@EA% 6h X, HFEELX1H1E2H

X

MEAL, 0 24h BehispEr ETell &
LTCO g
2) R XOWEBMLSE ik a<ALT X

Hbo

3) In vitro ek HER : FEErY 2 HE XV
7THMBEALICVAOF A ML, 25% ©
homogenate % {§ », PC-G (10u/ml), SM (10
mcg/ml) Xt TC (20 meg/ml) % jnx, 37°C,
1h BEREOPEFALYEE L. 7ok, ME(LR
% & PSR O BER BT DWW T RO ER A 17782
o

4) VMRS « #id & & <R UE Tk
D1,

III £ 8% W #&

g EL]

HAEWEOEATMCRIET 1, 2 FFREEORE K
HT ok, R BHERR JOHRCRIETE
Bk 5 diDto

Allithiamine—1 mg/kg, 1-
methionine—200 mg/kg, glucuronic acid—500 mg/kg
43 X O aspartic acid—500 mg/kg % 1 H 1 Bl T 60
ARG A Lo AEONER, K1 LT L)
I, MBHTIX30 H—1.2g 31060 H—4.8g L
WLt ZhICKL allithiamine TIX@ik#EML, 30
H—4.7g 3 X0 60 H—5.3 g, lipoic acid -CI3 @M%
—BHeEA L, FoHEEL, 30 H—1.3g IO

lipoic acid—1 mg/kg,

B1. 1,2 FIREER TR0 4E 0 HE

4'5 60 ;lays

._'.. o o ]
Control Qllithiamine a-Lipoic acid — 4-Methionine
& A i
Glucuronic acid

t ) §
Aspartic acid

g0 H—4.58 THYH, MW LF—HETHoo

Methionine % (3i3¥ a-lipoic acid *F—fEE» L L
FohS, 60 HERICIE 2.1g OWMETHD, NBEEID
3 {EfE TH Do Glucuronic acid TI3 @ BHHE— @M
WATZH, TORBECHML, 30 H—3.8g s X
60 H—5.8g T#H D7z, Aspartic acid Ti:fAE T #Hi1
L, 30 H—3.1g Th 5, 60 H—2.9g THH, xR
BEL D LOREMTH O LD T, SV RADKE
OHFREHL, EROHBEIGELHMILS, ¥
TIXRHBEIZEAERA—BETH D, RELNEHEy
ExltnwbDbEL bbb, i, ZOMEEWTHT
B, Tk, MERECRELNEE(LITIZ DRI HD
o ’

#1 1, 2 FEEAR~Y AOBBRERR LOCKERFENITR (mg)
s a-Lipoic |1- Glucuronic | Aspartic
Control Allithiamin| ™ 4" | Methionine|  acid acid
Brain S.E 383+36 393+21 396 + 26 371+30 400+ 81 362+38
Kidney S.E 328 +27 330+36 350+ 44 277 +31 374437 381+17
Spleen S.E 134+18 183+ 82 114446 162 + 68 189+ 164 327 +62
Lung S.E 207 +18.6 183+31 218426 199433 220+ 26 209+13
Heart S.E. 134+6.1 109+ 20 120+31 107 +18 118417 130+ 14
S.E 1245+ 221 1193 +118 995 + 225 983+138 | 1289+18 1185 4208
Dilatation of

Liver ' intralobular vessels - - + + +

Cell infiltration H + + +H -

Vacuolen + + + + +
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DOER, 60 HEOBBRERIT, XleldTIok,
ffh 4 EEOBBRERITIZ LA L BT, ¥k, I
EE R0,
Z O OB R NEME O, MRk
ozt A A O S Lo AS, allithiamine G
#0fRE, lipoic acid CizMifaRE s X 0'22ha(k, me-
thionine TII/NEME DILER X O MARE, glucuro-
nic acid TINEME OIEE, MlaRER Lok
SO aspartic acid Ty NEE A O FREE 2N 4RI A
Edbhtco UEDZ &b, Whp BHHFHEEE LT
KIEAEN TH 2 EPIBHHOFECKH L TIRELRE
BEY B2 I D T, Lt LAHEINT 55, K
TRl Th 2 AMEREA LT Bl X 5T R
T AR EDBIBEL DI ‘
Ll ED X 51, allithiamine f 4 EEOEY D<= v 2
T A B AEOHRE BRERR IOMALKREH
Ly, T CTHRALABAE TR LA LRDREY
I NLDEEL DB, 60 BHECIX 1, 2 DMK
2R AR DT, HHEBIUTOER TR
K 20 HRE& Lio

-]

1. BEBHCETIH A D BEOGNSMCRIET

1, 2 RO E

a. Penicillin G D34

Allithiamine i 4 O Y% 4~20 AEEHA~ Y
A5 PC-G 200 mg/kg % fr T MR OERIST
i, R2r LT X5k, 0.5h ECiXmiEREEIR 10

H-—glucuronic acid 33 X o8 aspartic acid 7 H OV iC
20 H—allithiamine Ti3 & A EBE(bp Wz Fh T h
ETF Lo

oO¥we, FRPEEZ 4, 10 X002 AoV
ERNTEHEDLLRETL, MERBEDLThOEL
DEEN 25~65% ThHOIF L, Tk 50~92%
THY, BARIDZ LMK TH DO, Tie, MmiFN
BECHTAHBREE L OELDRB L, WThos
AL HNBHC DRHEHLETL, TOET 11
~88% THDolo LIdH>T, PC-G ISR
ETHBIF/MESH>MEOIRE /b, 2¥K,
DX 5B r ZFEWOBERBRECAS &, B DR
2% allithiamine TIXfENEEX 4 H>10 H>20 A,
FFEE P BT 10 H>20 H>4 His X O /g ik 20
H>10 H>4 HDJEIC kK & 75Dt a-Lipoic acid D
A T MEAEE T 4 H>20 BH>10 H, FHEREBEX
10 >4 H>20 B X OF/miF i 10 H>4 H>20 H
DJEIC K & 7527, 1-Methionine Tt i PIILEEIL 4
H>10 H>20 H, HEANEEIZ 10 B>4 H>20 HE
X OWF/MfEX 20 H>10 H>4 H DlFEICk &cD2t,
Glucuronic acid TiXMFRNEET 20 H>10 H, i
PIEE 20 H>10 His X OF/MmiBix 10 H>20 Ho
Bz kTH Y, 7BV aspartic acid Cid i iEHNIERE
X 20 H>10 H, FFEEAEEX 10 H>20 His X OH/
I 10 H>20 BOJEC K TH DT,

HEDX 5k, PC-G ks fi &  wliiFis X OB
ERERE (0.5h ) Lxokrddic, 1, 2 FREEy

% 2 @%~vAKKFS Penicillin G DEASHCRET 1, 2 FREOBE
(200 mg/kg SC—0.5h {g)
4 days 10 days 20 days
Serum Liver L/S Serum Liver L/S Serum Liver L/S
(u/ml) | (u/g) (%) (u/ml) | (u/g) (%) (u/ml) | (u/g) (%)
Control 79.80 | 39.05| 49.18| 79.80| 39.18| 49.18| 79.80 | 39.05| 49.18
ontro (%] 100 100 100 100 100 100 100 100 100
Allithiamine 27.40 | 7.77| 28.16| 46.0 298| 6.48| 8260 4.84| 5.86
img/kg | (%)| 34.34| 19.9 | 57.26| 57.64| 7.63| 13.18| 103.51| 12.39| 11.92
a-Lipoic acid 28.50 | 5.26| 18.46| 47.10| 4.57| 9.7 | 383.70| 7.27| 2L57
Img/kg |(%)| 35.71| 13.47| 37.54| 59.02| 11.70| 19.72| 42.23| 18.62| 43.86
1-Methionine 14.40| 6.30| 43.75| 45.30| 5.8 | 12.91| 56.30| 6.8 12.18
200mg/kg [(%)| 18.05| 16.13| 88.96| 56.77 | 14.98| 26.25| 70.55| 17.57| 24.77
Glucuronic acid 77.66 | 13.26| 17.07| 35.92| 6.46| 17.98
500 mg/kg | (%) 97.32| 33.96| 3471| 45.01| 16.54| 36.56
Aspartic acid 85.98| 13.04| 1517 | 60,94| 19.34| 31.74
500 mg/kg | (%) 107.74 | 33.39| 30.85| 76.37| 49.53| 64.54
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4~20 HEBBHCOWTHREHE L, fFEpEBHTI
PC-G o fiiENBER X OB E BRI < b
ETL, ERHEETERTH DI, LicaioT, ff/i
EHIDHE OETT 50 £ LTEPMTIL allithi-
amine, a-lipoic acid 33 X ¢' l-methionine “T% D{H|H
MHRTHD, BHAHTIZIE 10 HE peak & LT,
Z OHIZERET BEER R Do

b. Streptomycin D4

Allithiamine fi 4 O ¥M% 4~20 BFEAH LICBED

SM 200 mg/kg FTFHEA~ Y ADERNSE (0.5h &)
i, B3 LDTIOE, WEHCL b, MENRE
% allithiamine 33 X 0¥ e-lipoic acid—20 H, glucuro-
nic acid—10 HTig & A EBLD W B Z R EHET
L7

DER, HFENREICThOBECRWTHETL,
MEADHAD DEX 15~60% ThHOIxR L, T
1120~79% TH Y, BARRD & LNHCKTH DOk F
fo, I¥ENIBEC ST 5 FFIR B EE otk allithiamine

% 3 BE~vRickTs Streptomycin DERNSMCKIET 1, 2 FFEROBE
(200 mg/kg SC—0.5h {#)

4 days

10 days 20 days

Serum Liver L/S

Serum Liver L/S Serum Liver L/S

(meg/ml)| (meg/g) | (%) |(mcg/mD)| (meg/g) | (%) |(meg/ml)| (meg/g) | (%)

99. 63 5.19 5.21

t
Control @ | 100 100 100

99. 63 5.19 521 99, 63 5,19 5.21
100 100 100 100 100 100

Allithiamine 68. 20 3.77 5.53
1mg/kg (%)| 68.45| 72.64| 106, 14

64.90 1.52 2,34 | 103,94 1.33 1.30
65, 14 29, 29 44,91 | 104,33 25, 63 24,95

a-Lipoic acid 45,50 3.08 6.77
1mg/kg (%)| 45.67| 59.34| 129 94

66. 29 2,01 3.03 97, 46 1.96 2.01
66. 54 38.73 58.16 97. 82 37.76 40.12

1-Methionine 39.90 1.14 2.86
200 mg/kg | (%)| 40.05| 21.97 | 54.89

61.88 2.11 3.41 84.53 1.49 1.76
62.11 40. 66 65. 45 84.84 28.71 33.78

Glucuronic acid
500 mg/kg (%)

112.63 4.16 3.69 76. 20 1.09 1.43
113.05 80.15 70.83 76. 48 21. 00 27.45

Aspartic acid
500 mg/kg | (%)

.

67.29 3.41 5.07 84. 65 2. 62 3.10
62.52 65.70 97.31 84.96 50. 48 59. 50

x4 BE~vARBTSH Tetracycline o koo kT 1, 2 FEOKE
(100 mg/kg SC—0.5h)

2 days

10 days 20 days

Serum Liver L/S

Serum Liver L/S Serum Liver L/S

19.58 22.12 1.13
Control

15.3 22.12 1.45 22.01 34.89 1.59

38.62 41.89 1.08

ithiami
Allithiamine 197.23 | 189.38 | 95.38

21.3 16.74 0.79 22.8 48. 62 2.13
139. 22 75. 68 54.48 | 103.59 | 139.35 | 133.96

27. 4 40. 84 1.49

_Lipoic acid
a-Lipoic aci 139.93 | 184.68 | 131.86

15. 4 12.58 0.82 18.5 52.03 2.81
100. 65 56. 87 56. 55 84.05 | 149.13 | 176.73

23. 66 34.72 1.47

1-Methionine 120.83 | 156.92 | 130.09

19.1 19.22 1.01 20.5 58.83 2.87
124.84 86. 89 69. 66 93.14 | 169.62 | 180.50

Glucuronic acid —_— — —

18.9 21.5 1.14 23.6 41.28 1.75
123.53 97. 20 78.62 | 107.22 | 118.31 | 110.06

Aspartic acid —_ — —

27.1 26.5 0.98 21.9 67.95 3.10
177.12 | 119.80 67.59 99.5 184.75 | 194.97
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¥ X% a-lipoic acid—4 H7¢ H Ot aspartic acid—10
BTz & A EEERZ DRI DOIRR L, OB TIE
ETFTL, OB 30~75% Thh, PC-G DFH LR
RRENRL D, FEARECET LD ELNTHD
Too DER, TOX5EEY &EYOEAE BB AR
5L, WA DEN allithiamine G i I EEL 10 H
>4 H>20 H, FEANEEIT20 H>10 H>4 HE X O
FF/MiEcik 20 H>10 B>4 HOJAC K &2l a-
Lipoic acid -TIXImiEPREE L 4 H>10 H>20 H, i
PI¥EEEIS 20 H>10 A >4 His X OWF/MiE <k 20 H>
10 A>4 HODJFHIK &7 DFo 1-Methionine TIX Mg
PR 4 B>10 H>20 H, FFEABEEX4H>20 H
>10 H¥ X O/ MiE Tt 20 H>4 H>10 HOJHC K
L tevot, Glucuronic acid TIXMERNEEIX 20 B>
10 H, FFEEPIIEEST 20 H>10 HR XU/ miES 20
H>10 H7g B aspartic acid TIXmmiEAEEEIX 10
B>20 H, FFREMEET 20 H>10 ¥k X O/ i
20 AH>10 HOJEICKTH DT,

PBEDX 3, SM DERSTE inii X O FFE
MR (0.5h ff) & ot diaz 1, 2 s 4
~20 HEE AR O\WTHRE Lichs, MRS X O
HEEIMET L, & eBEOETHREDHA B
L b HADEMAD D, LIch>T, /i i
FABEOEBE LA WETOE D Z barkich, PC
-G LITRRRENRIL DT\, & FMTLL aspartic
acid #R &R — B ETHHA, 20 BEHLIeR? &
allithiamine, glucuronic acid ¥ X 0% l-methionine ¢
TERD D & B TH D70

c. Tetracycline D&

10 A>20 H, FFEREEIZ4H>10 H>20 HE IO
/i cik 20 H>4 H>10 BB Kk ek, a-
Lipoic acid TIXImERNEEEIX 4 H>10 H>20 H, T
PRI 4 H>20 H>10 His X O/ Mgk 20 A>
4 H>10 HOJEZ A TH D70 1-Methionine TIL[fiE
WIEEL 4 H>10 H>20 H, FFEMIERX 20 H>4 A
>10 A3 X OFF/ImiEE 20 H>4 BH>10 HoJHC KT
HDtco Glucuronic acid ClXimiEPIERE, TEIENEE
BIOF/MEZFRER 20 B>10 A THotco Asp-
artic acid CIXFEEC IftE AELE, FFIEMIEBE S X O/
MmEXFERFh 20 H>10 HTHOt,

PEDX S, TC ol e imiks X O
WIEE (0.5h ) Lxolrdiig, 1, 2 [FEEL
4~20 HREEABCOWTRE LY, ZEYEBHIL
EPREEIM L, FERPISE LT 5%, &
DEX 4 BTRHEIZER—RETH D, 20 HECIIFF
FEAERE ML, /i fms 5, 10 BTk
IR L LA L, Licad-2> T/ i i d
Lo

DX 3k, TC Tit PC-G  SM L EBE R
Twbo £FEWTIX 10 AR XV 20 HOWTFhbI3g
[F—fE [ TH 210

3. MELRFEEE=< v AR5 FEEOME

A. In vivo B 5HEE

a. Penicillin G D4

Pt bR % 1 ml/kg % 3 f#% allithiamine 1 mg/kg,
a-lipoic acid 200 mg/kg 3s & % 1-methionine 200 mg/

%5 MELEREBERA~Y 2CBF 5 1, 2 HANEO KNS
RiET 1, 2 FFREOKE (0.5h ff)

s - - Serum . Liver
Allithiamine {fi 4 # D 3% 4~20 (ﬁlg'/kg) (u. meg/ (u L‘;\;er/ ) /Serum
F M Lo, TC 100 mg/kg f mD)|\" MER)] (%)
THB~vADEAN S (0.5h {#) . Normal — 36.2 8. 450 13.3
13, FARLDT I BT, 11 775 P i CCl, 1 48. 4 12. 077 35. 1%
13 a-lipoic acid—10 His L 0* 20 H % 1 +Allithiamine 1 31. 2% 15.170 48.6
45 FO% aspartic acid—20 HTiZ & A E " +a—Lipo.ic ?cid 1 82.6 8.536% 10. 8*
EA LA R Lo D ¥, 17 +1-Methionine 200 110.5 28. 257 26.0
FRIg P& B e-lipoic acid—10 H T = Normal — 138.1 3.732 3.2
T LARAT B AL Lico 2| oL 1| 1160 | 12.89%5 9.4
S DI B i BN B M T T~ % " +A11it'hia'mine' 1 109.3 22. 802 20.3
97% % X OFFIECLE 7~94% TH b, g 1 +ea-Lipoic acid 1 114.0 12. 635 10.2
g CORMMNH & b THDO F @ 17 +1-Methionine 200 110.8 19. 940 16.5
N N STH Co
Fo, MFEPEREEC RS 2 kP o P Normal — 35.5 39. 69 116. 4
Mz, 10 BEARCRA Licfizsgm 5 | CCL L 885 19.05 ) 60.8
Lico &L, TDX 5l Es £ §’ 1 +Allithiamine 1 34.3 19. 61 62.7
' 8 1 4a-Lipoic acid 1 47.6 11.50 24.1
fyr
WOMMARTE S L, MO 8 |- Methioni 200 4 .
allithiamine Ci3 f7BPIIRELE 4 H> "o+ ethionine 3.7 26. 90 51.5
H 32
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kg # 1 H 1[E2 BR#EME, PC-G 100 mg/kg % # M
0.5h #omiEN L O I N R ES X O/ fE Ok
X, RS LDT XS, MmiEMNRETEE—36.2u/
ml, Pk #E—48. 4 u/ml, allithiamine—31. 2 u/ml,
a-lipoic acid—82.6 u/ml 33 X ¢ l-methionine—110.5
u/ml T b, allithiamine R EMWML, FFIEPERE
1T RFE—S. 45 u/g, PUE{LRFE—12.08 u/g, allithia-
a-lipoic acid—8.536 u/g ¥} L O° 1-
methionine—28.26 u/g T# v, lipoic acid % [ X 84
Lo 21T, FF/imisidRigse© 13.3%, (LK
$—35.1%, allithiamine—48. 6%, a-lipoic acid—10. 8
9% % X O l-methionine 26% Th v, MHHEALRE -
methionine ¥ X ¢ allithiamine G i3 % #%, a-
lipoic acid TIXEHA Lo

UED X 5, PC-G fkNSTmc i3 2 M bRR
DEET L, allithiamine % i iF & B, «-lipoic
acid VIFFBENIREE & /M ds X ¢ 1-methionine %
/R E ThThoRET 2 HAEY A & Do

b. Streptomycin D&

PC-G D& L FERic, MHEE(LRSE & allithiamine ffi
DOPEAEED SM 100 mg/kg &M 0.5h #HomiERN, B
BRI 3 X OCT/ i S, #5iC LT X oK, miF
PRI IR © 138.1 meg/ml, PU 4k JR £—116.0
mcg/ml, allithiamine—109. 3 mcg/ml, «-lipoic acid—
114. 0 mcg/ml 33 X O 1-methionine—110. 8 mcg/ml ¢
B, WTFhbED Lo

R PRUR B L R B —3. 73 meg /g, PUE{LIRFE—12.9
mcg/g, allithiamine—22. 8 mcg/g 33 X O% e-lipoic acid
—12.64mcg/g TH Y, WThdHEmMLio, D&, I/
IMER L RIE—3.2% wx L, PHEERFE—9.4%,
allithiamine—20. 3%, a-lipoic acid—10.2% ¥ X %
l-methionine—16.5% ThHH, H X LTI Lo

LEDX 5w, SM DkRSmCH3 5 MERED
PEBCHL, WThiBFEOMMIEIA DRI DR,

c. Tetracycline D&

mine—15.17 u/g,

o4 LRI HE LR SE & allithiamine fifi D §f
Ao TC 100 mg/kg & 0.5h HoOMENE X OFF
EREES X O/ mERY, 5 LdT X o, miF
P REEIT 35. 5 meg/ml, P #& b ¢ 3£—33. 5 mcg/ml,
allithiamine—34. 3 mcg/ml, «-lipoic acid—47. 6 mcg/
ml %3 X ¢% l-methionine—43. 7 mcg/ml ‘T b, a-lipoic
acid 3 X 0% l-methionine CIZ#&H Lo

PR EE 13 5 IR A% —39. 69 meg /g, WM 15 1k JR F—
19. 05 mcg/g, allithiamine—19. 61 mcg/g,
acid—11.5 mcg/g ¥ X ¢ l-methionine—26. 90 mcg/g
TH ik Lico

D&, W/MEHEBR—116.4%, ME(LRE—
60.8%, allithiamine—62.7%, a-lipoic acid—24.1%
¥ L 0% I-methionine—51.5% TH Y, #HA Lo

DEn X5, TC oERSMmcH3 5EE(LRE D
st L, l-methionine 13 FFIEANIEE Y SEET 5 1
[l % I & DT fIE & A BT DT,

B. In vitro i\t %E

a. JFEZERMOBHE

HEE2BR IO 7 HEA~ Y AOEL &L VL,
25% @ homogenate #{E D, in vitro kit % PC-G
B OTEERCT 5B L RE Lo K61
LT X 5, PC-G TILRBEIL 66% THDHDITH
L, 2 ¥ X007 BT allithiamine # %, WTFhib
MEEROETIRER TR, SM OHAITHBHT
1% 70% &L, 2 BT allithiamine ¥ X 0% a-lipoic
acid “TIXINT % Dt L, Tkt LA
D Lto 7 BTIRIBER—EETH Ol TC TIRNER
BT 50% ThHhHDORKL, 2H T ZhZh 42.4~
47.8% ThHbH, RREFT 54, 7 HTIX 54.2~61.8
% LRI Lo

PDEnXsic, FEELDOLHLDHERLLIVAD
JiF homogenate 3 A 4'E O Jiffic 5t L s 8% 5-
zhnwbDEEZ bR b,

b. PUE(LKSE & FFIRIE & O pFR A

a-lipoic

£6 1, 2 EHHEOEMNFIERCRETHBOEBCNT S 1, 2 FREOLE

(87°C—1h incubate) (%)
sy .. . . .| Glucuronic | Aspartic
days Control |Allithiamineja:-Lipoic acidl-Methionine acid acid
4 68.8 80.9 85 89.0 95.7
Penicillin G 66. 0
eneitin 7 68.6 79.2 80 92.2 89. 4
4 95.8 78.6 66. 4 68.3 64. 4
Strept i 70.0
reptomyein 7 98.3 79.8 69.7 67.2 71.2
4 44.8 42.4 47.8 45.2 46.0
Tetracycline 51.0
7 61.2 58.8 61.8 56. 4 54,2
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£7 1, 2 EHHEOEYFNERCRETHFROBE T HIWEMRREL 1, 2 FREFAOEE

(37°C—1h incubate) (%)
‘W} dose 60 120 180 240 300
Control 20.5 31.4 30.8 36.5 30.5
ccl, 1 ml/kg 24.6 28.9 29.0 21.5 25.5
Penicillin G Allithiamine 1 mg/kg 28.3 15.5 19.5 12.0 14.0
a-Lipoic acid 1 mg/kg 23.9 24.0 24.5 23.5 18.5
1-Methionine 1 mg/kg 11.4 11.0 16.0 10.5 14.0
Control 16. 0 19.0 14.0 21.0 27.0
CCly 1 ml/kg 0 0 1.7 0 0
Streptomycin 1+ Allithiamine 1 mg/kg 13.0 10.5 3.5 13.0 17.0
" +a-Lipoic acid 1 mg/kg 17.4 11.1 15.5 11.1 11.1
7 +1-Methionine 1 mg/kg 0 1.0 0 0 5.0
Control 11.2 17.0 28.1 47.75 52.2
CCl, 1 ml/kg 34.4 35.75 39.5 46.5 62.85
Tetracycline Allithiamine 1 mg/kg 26. 65 37.5 43.7 37.5 37.5
a-Lipoic acid 1 mg/kg 15. 45 40.0 43.0 48.5 66.0
1-Methionine 1 mg/kg 54.5 40.9 51.2 61.1 49.9

P bR FE 1 ml/kg % 34 allithiamine fb% 2 H
A LI~y AL L D IHL, 5% @ homo-
genate gD, FFEER L LT 60~300mg ¥HinlLic
B0 PC-G i E OHEIEAIE, HTE LT LS
i, PC-G TIxHBEET 80~64% ThHHDITHL, M
¥ LRETIT 71.0~78.5%, allithiamine “Ci%. 80.5~
88%, a-lipoic acid TiX 75.5~81.5% %5 X ¢' methi-
onine TiX 84~89.5% ThHh, NEMIINBEIETD
DEHRTH Do

SM T3 RIREET 73~86% TH D DK L, Mig(t
JRSETIL 98~107%, allithiamine “Ci3 83~96.5%,
a-lipoic acid T!X 82.6~89% I3 X {% 1-methionine ‘¢
1 95~102% ThDH, REMEIITET Lo

TC T W REET 47.8~88.8% THHDICH L, M
¥5 1k R T 37.2~65.6%, allithiamine T 56.3~
73.4%, a-lipoic acid T/} 34~84.6% %5 X O° l-me-
thionine “Ci 88.9~59.1% T D, REM(LHINOMHE
[ABH bR,

HEDX S, MEMREEFEEL D H» Lo
Lic~ v A OJff homogenate (§HEE) XHEHWEDOH
flic R L, PC-G 35 X 0% SM IR FREE & PUE bR 3
WP L OFEELY Lo L, TC Tiitr LATRER LA
ZJIJ L7

IV /) &

BIEY CRUEYEOERNIH L E RS X O A
BEf— L CfTRVWhEK Lk, 25w TH 28T, 2
BB OEE* RN Lico £ CHIHTRIV-HP BHF

f#% 3K (allithiamine,
glucuronic acid s X o¢ aspartic acid) \wwhbh B D
D1, 2 xAVHEHEOERRLS M RETEE YR
LERDREZ B o

AEBRA T/ 5 iz, allithiamine fi 4 4O 3K
#) (a-lipoic acid, l-methionine, glucuronic acid 3
Yo% aspartic acid) OBMIEA%® <~ v A DKE, K%
HESIVEBOMBRFENA REowTRH LS
5, GEOHRTIX 15~45 AMRERCINBER LA
—BEOH M LIIILbRGEEOH NILEHTLS
»%, 60 B#wiX, allithiamine % X ¢ glucuronic acid
TRECCETOHAE LD Lico TOB, BMBERK
Bbikiow 2, ERFNFTRCRBEEOMREEL A &
DEIFERLOC LB b0 TRERERREDOADRS
A0 Aok, FOEREETHOL,

2T, FHEOHABRE 4, 10 X020 HHE &
Lo

PC-G o4, #MHEEEARCINBRHTL by,
PC-G o MiEMBE S X OFBABERKIL, Fi,
/gL S & DHRBA Lo £ o /1% allithi-
amine, a-lipoic acid ¥ X 8 l-methionine ¢ ¢
b, ¥i, 10 BEAEKKRTH S5, 20 BT LAME
BLo

SM o4 PC-G r Aific, WEHEC LN, MmERN
BES ICFBRBRE IR L, i, F/iEkd R
Ule2y, T OMEAGFBEERBROMMNE Lksi w3
B rigot, =@ E1x PC-G 2110 H% peak » LTl

a-lipoic acid, l-methionine,
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B0 LReRBEYRI LTk, allithiamine 3 X0t 1-
methionine ¢EH<tH %5 Hi1x PC-G A TH %23,
glucuronic acid O fEfA» SM CIXZHH tH Do

TC oA, WBEC b, MERBER X O
WNBE RN L, /o i 20 BARKTHD
oo ok, HFEEIGER—ERTH O

HUEozEEMNS, PC-G, SM vt TC BiyhEH
Fied b, FFREYEB LS4, PC-G, SM cizm
HHE X OHFBARERRED L, B/l s L,
¥t TC TixmiEMds X OFFIEPIMRE ¥ mL, FF/m
HHAWEM Ui Lo T, 20X 5 ffBiXs2®
TRRNECREEL L 2B L ERT 0
Thbh, WoIES, KEEREYE L BEEREHE T
WHEEE MBI B T LN 5 sttt

D3, WIELRFEEERO PC-G it EHAEMED
BRSMCRIETHBEROEE YR Lico WE(LRE
it 24h FcLE L, allithiamine 7 ¥ W EHE
i 24h B EA Lo

PC-G —wiz, miEMiEE > allithiamine o #f %,
FFE MR T a-lipoic acid §f AR, /Mgt <
a-lipoic acid 3s X ¢8 l-methionine << [H 1 © HA
MNa bt

SM 041t PC-G o h r Bigh, KFFHEMHE
HCeEROEAN A LR LDl

TC o4 3 SM D4 » Ak iz & A L EEEAA
Zbhd, FEEPIRE l-methionine ©H M L i@
EFhoto LichioT, WEREEE L, PC-G
& SM 5 L 00 TC 0 ERS % RO FRIERE &
ACEBYE2 VLD LEL BN,

¥, FRERBER (4%X07H) <y A0
A rb L, 25% o homogenate #{Eh, in vitro
it s PC-G, SM % X0t TC o4& W2 piEtc 3
ZHEEBRAN LI L2 5, PC-G Tz h & RiEHL
DKL, T ULAREERAEAINHI DD b5
oo

SM -¢i% allithiamine 3 X ¢t e-lipoic acid CILRE
MK E D5, ToflodocCiRR—BEM»L
AILEDT I,

TC ML TABHIAATLTE 2EAR KR bR,
FOMEEIZT4BDIE> RKTHDOR.

DT, MEALRFR & 3RS < v 2 © ff homo-
genate iz o\ CRAKEC in vitro THRE L1, PC-G ©
GIUERRRC X D, AL SR B,
allithiamine 7t &' ff fl B CX*E HoE AR A bR
%o SM ik PC-G r Ak IE/IRFC L b, TEHE
M sh, FREOCHAC LY, LPLEBDEEH

Zbhtco TC v RF T X, FiEEMITTE
2h, FEECHAR L) LCEEQEAMALLN, %
DEFPC-GRSMDELIIL bRLEELNCBETSH
Do

Dk, FEEE in vivo kit s PC-G = SM
OFBHBREXEA L, FEZELea<HRTERAZL
HLiccdnrbby, FRELXEBLEB Y OF
homogenate o in vitro c» PC-G ® SM RiEH» K
TERTWwi

WoUES, IRBHHIAEMBE O FMRBE Y in vive T
7L, FEFEoch L HRT5EAE LD L, ¥k, I
3K % # A L8 D homogenate @ in vitro <o
TC o RFEMALE LD B HEAE FD o

Lo T, ThbDFEEE, LKEEREWE LI
BUENEYEOFC BT 3 EM i c 0BT 5 AR
Bigsoendmnbh 5, T bbb, PC-G Tk
allithiamine, a-lipoic acid % x ¢¢ l-methionine, SM
© % allithiamine, l-methionine % X % glucuronic
acid b0t TC ik 5 EEOEW»N TR ERIERL
oo

¥ 7o, PR (LR BEEF L PC-G T a-lipoic acid
% X O l-methionine, TC ¢} l-methionine ¢4 Hih
RRBERNZ LXKEEHENECTIRBEN R D
LR kb b,

LT HT, KERHAEWED 5 b PC-G 11 glutathione
%4t peptide © % v, WwoiF¥H, streptomycin (X
amino ECHL B REnbE LB L, TORMBCEFTT 58
FRLELLOBMEALRESN S0 Lo Ligstd, alli-
thiamine % l-methionine ¢¥ 3 SO HAWE O N
RIEMEETH B ek b, BYRHBcHELTRES
R, Wb 2R ARHE S o REN R B rE
AT230Tho0, EEFCOMEMETEELIED
BRRFBEOBAC o T BB INEL, ToB
a-lipoic acid (PC-G) 3% X ¢f 1-methionine (PC-G, TC):
TREEOBEAMRAL I,

FefE TR L e, FEECIFABTFIFCE
TrmERH L ez oFRRROBBCH T MO R
BRIV KRECLEON LDk, Tibb, HEH
amino B~ L, FEEMH, vitamin % hormone
et L, methionine 7¢ K iz Ak B4, 1 R
TR 2RO TR CHREFNE Th ZhBEESY $ >
Tk, FFREL LTHIRIhDFTU TS %0 LL,
HEEOHER# L LTOFRALAREOHEDEAIT
HOoRL2bD0TH2, BEXEXTES &, NAKD
BACREENCLERORENTRbh 50N L,
AREOBRIILT L ORI £ < fThinn
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EH% L, BR/RSGDEDLPENLYOFS X, w1
ONDFEEYOEFRET I LREREEBT AMETY
bho TDX CELDE, HAEHEDIBC 1T 5E
e L, FEEL Vhbh 3 B REENCIHEED
BRLAL LS mfHoER 2T Lailiks
HbbA52, Linl, ThiiEf LA, 47
LB ARKo#me X v EE s REMNCTELC &
e, BlAH, bH—EHMLEBE D L HEBOHAM
AbhB T eix, ERACHTIEYOETE2TIKT 5D
DEbEZOLND, FLT, BEFCXEHLEERES
LD 2ix, ThZh o3 5 ERBALS
BUWCIERBEONLAGW A Tiobhitvno e, &6
ik, BEORE, BHEAS TR EHFHETIATLD
B THHA50

LD XIRELURDE, PIEYWERMIOEHEIAL
I3 FHCRBIIh, O, FREIThLZILD,
Lo b 2R PIAEHEOLEEE L FBECERAR L 2
BFRT B e RIS, Tibb, X5 LeEKRS
HiiVwbWw KL ShTw 3BT —FRCTIZER
mMELELZ LB, i), BEFOHAL 1, 2 2R
WTEBRERRRL, ¥EEALCERZO peak i
HbHEENDLELZ, FOBRRE IVEABPHC S TITE
BEYETHILALELEZ Do

VvV % £l

HAEHEOKNH R FIFT allithiamine, a-lipoic
acid, l-methionine 33 X ¢ glucuronic acid o Jif [ 3%
DYBEBE L, 2EokiRE Bl

1) PC-G ok ER % L, allithiamine, a-lipoic
acid ¥ X0 l-methionine 13 & PR, FHARES
OB/ mERE A L, 10 HEX RETH D, 20 B
ikt LAEIE Lico

2) SM otk Er L, allithiamine, 1-methi-
onine ¥ X O glucuronic acid 1 iENIEE, FEPE
¥ X OF/ i b i U, BPBBEEE A o séime L
TeNWER L in DT,

3) TC ok E KL, allithiamine, a-lipoic
acid, 1-methionine 33 X% glucuronic acid i ifi 7§ P9
R, FRRAEE X O/ mEk e m L, FEEEOH
FBEIOBEING Licdh\nd & bh Lisolo

4) VU CRFEEERCIIE L TERLERIA DR
Jeusps, PC-G ¢l allithiamine 35 X % e-lipoic acid,
TC -Ti% l-methionine TRREIFEDHAEL A ED DR
Too

5) In vitro TOFFCRT 5 4E % E OFEMCE L
allithiamine 7¢ & P31 PC-G ¥ X8 SM TIX g
HALME T 2 Dt L, TC CIRARFE AL ITE D1,

6) PUHELIRE & FFIE3E LT homogenate i X % $idk
PE OREE(L S L PC-G 3 X U8 SM T, PUiE{LR
Fie X VET LIFEEceLEEoEm»4Rbh, TC
TIRIMELRFC X b T E 5%, FFEERC X h oL EIE
DIFE[D AR Bitco

DEDFEREND, PipEOERNERTKL, HE
#ix PC-G B X0t SM offEANR# % LD, TC D
AR AEEZTLD B D, VUG LR REER O EE(LC
LOREEOEHAE R EDDBELH AN, ERHE
[ECN RISy ol

(e sciEsd, #HRBELHEFES XCHKMEE
o Bl FEEEE OO HIBY A EH B S HY
EREAPEBFCRLL ) BHoBLYRLET,)

5 A x #

1) hlIREE: L 2HADECGANRCET 548
HIBEE, # 1R, 1 2HEHEIBERAFMT O
Co Chemotherapy 20 : 496~511, 1972

2) HIRE:L 2HAHBEOGRNERCE T »EH#
RIBEE, 524, 1, 2HAMEOBRASMC R
<+ 1, 2 FFiEZEOEE i o\~ T, Chemotherapy
20 : 512~519, 1972

3) @z, IMEZ, HEFEK : Thiamine tetra-
hydrofurfuryl disulfide @ 4 ¥ fiEdE, € & 3
v 16 : 240~254, 1959

4 WIEZ, TRERE, KB =X, TiExm, &
& BF : Allithiamine R0t % @ R & BT 5 BF
ge, HHEHR 12: 1~61, 1952

5) FAREKE, tRREEZ : Allithiamine k&0 &
B, 08,

6) #E_E, FEEK, JIE = : Thiamine Off
R, €& v 16: 249~254, 1954

7) FEEma, AI—%, BE ® Af %: Thi-
amine tetrahydrofurfuryl disulfide o &M,
£ 1 v 16:245~249, 1954
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HHE (XXXD) 7997 s voRUEFRFHEC
T AR OWT, €& $ v 20:97~101,
1960
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oKz, €& 3 v 20:102~104, 1960

10) HHE—: = v = 7 BIEYH O RRFENME B3
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vO=R Y AFr AR - RIETHEE, €51V
20 : 105~111, 1960

11) HEFEE—: = v =7 REYH O RRFMME T
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: v 20:112~122, 1960

12) N ERTHE, BRE—: = v =7 BEYHOREF
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PR XIETF7 s vEDOMiE 2 s v
S, ¢ 3 v 20:123~125, 1960
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FUNDAMENTAL STUDIES ON THE DISTRIBUTION OF ANTIBIOTICS.
PART 3. EFFECTS OF SOME HEPATIC TONICS ON THE
DISTRIBUTION OF SEVERAL ANTIBIOTICS

Tatsuo NAKAGAWA
Department of Pharmacology, Hiroshima University School of Medicine, Hiroshima
(Former director : Prof. MASAYUKI NAKATSUKA¥)
(Director : Prof. NORIHIDE TAKEYA)

Effects of allithiamine, @-lipoic acid, 1-methionine and glucuronic acid on distribution of antibiotics
were investigated.

Administration of allithiamine, «-lipoic acid and l-methionine reduced the blood and liver levels of
penicillin G, and the ratio of its level in liver to that in blood. These effects were apparent after
continued administration of the hepatic tonics for 10 days and recovered after 20 days.

The blood and liver levels of streptomycin and the ratio of its level in liver to that in blood were
increased by administration of allithiamine, l-methionine and glucuronic acid. These effects became
obvious with increase in the number of their administration.

The blood and liver levels of tetracycline and the ratio of its level in liver to that in blood were
also increased by administration of allithiamine, «-lipoic acid, l-methionine and glucuronic acid.
These effects were apparent with increase in the number of their administration.

Although hepatic tonics produced little effect on the distribution of antibiotics in the damaged liver
by carbon tetrachloride, the effect of carbon tetrachloride on distribution of penicillin G was slightly
antagonized by administration of allithiamine and «-lipoic acid, and that of tetracycline was also
slightly diminished by administration of l-methionine.

The hepatic tonics attenuated the antibacterial inactivation of penicillin G and streptomycin by liver
homogenate in vitro. On the other hand, the inactivation of tetracycline was augmented. The
antibacterial inactivation of penicillin G and streptomycin by liver homogenate was decreased by
addition of carbon tetrachloride, while that of tetracycline was augmented. However, these effects
tended to be attenuated by addition of the hepatic tonics.

* Present address : Professor Emeritus of Hiroshima University and President of Nagasaki University,
Nagasaki.



