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ABSTRACT Ohmefentanyl (OMF) is a new potent
analgesic derived from fentanyl. The
pharmacokinetic characteristics of PHJOMF in rats
was studied in this paper. Timec courses of concen-
tration of [*HJOMF in plasma after bolus iv could be
described as a 3—compartment open kingtic model.

The major part of a single dose (1 ug/ kg) of
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IHIOMF was rapidly eliminated from plasma by up-
take of the active drug by tissues or organs and by
biotransformation into hydrophilic metabglites, In
respect to ite lipophilic nature of OMF the concenira.
tions of ["H}JOMF in tssues or organs were much
higher than those in plasma. At | min after iv, the
concentrations of PHJOMF in the lung, kidney, heart
and brain stem were 40, 15, 7.5 and 6 times
respectively higher than thosc in plasma. [H]OMF
and its hydrophilic metabolites were mainly excreted
via the kidneys, The urine and feces in 72 h con-
tained about 53 % and 15% respeciively of the total
radioactivity administed. Approximately 65 % of
[HIOMF was bound to plasma protein at pH 7.4,
4C . The bindings were the same for all concentra-
tions of PH]JOMF between 0.02 and 1 ng / ml plasma
in viiro,

KEY WORDS analgesics; ohmefentanyl;
pharmacokinetics; tisswe distribution; thin layer
chromaiography
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MATERIALS AND METHODS

OMF EEXZLRTLHR®. [PHIOMF &
EEETFTEHITEPLER, ikl 28

TBq/ mmol, K LGN K 9%, LRMH
F 0.9% NaCl R B B8 MM,

3 Wistar KE, 49 H, (&% 286+ 8D 15
g B EBER LS Bk Rshiy ARt

M= A8 AHPHIOMF fRES5HE
AR ip REHRH 0 mg/ kg BIKG, &—
ST BB, AEapBk iv CHIOMF (FE8¢i ]
H 30 )T, FEHERE g T sh kB,
K 0.05-0.1 ml, A 0.9% NaCl HHH 1 ml
(NE OMF S ug/ml REFF®R 0.1l mg/ mD)X
NaOH (2 mol /L) 1 #{{# pH » 10) FIHHE 2
ml 5, THRERREG YL RE 3 min, B.OEH
Bish, lo8m PEREETHED, B
FSOU KB LEMERT, HIEHEMA 20w AF
B, FLHBET GFEBRELRGS x 20cm?)
Lt ., A—2H#E b & L IERE % OMF Bl
BEM, BRERTUSERKRANSEHN
Hh, BRFHRACGERE . 94 "8 8% =
6:4:3: DEN,, £ OMF ARERR
1, BESIERH#E OMF S SHERE, B
F4 6ml [HIEBPPO, 4g POPOP, 04g;
Triton x~100, 250 mL;FFEMNME 1000 mDR it
WA h, 4h EH YSI-80 BB (Q4E Y
MEHGHRE, BERELEAERREE.
AR HYUKRRE v PHIOMF 5, #5312
BiEwhin o kAL FE, FBRELL. BF. R, OB
B, CRBAL . MR e B OFD R & 50-80
mg, BT & 09% NaCl## 1 ml (& OMF §
pg/ mFEE R, ERUHEY RIS
£ Imin, MAPHE 2ml f1 NeOH (2
mol/L)IBW 17, THEBRESHX LRSI
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min 5 B&5, G4 RWE D& A PHIOMF &
WEN R M AN ER KR, T
IR A Zh Bk SRR M, MW 0.05ml, HiE
mA 6 ml X # N B (PPO, 10 g:
POPOP, 05g ¥, 50g Z _BXZ 8,
167 ml; “#EAFHME 1000 m) F, 4h
Ja. DMEAHE AR A B IE RO R
HREMBE, MAPHIOMF07kBq )5, £
BARBEREWNSR, HEBEHEN 528 +
3.8% (r= 27).

PHIOMF BHE#RE AL Sml0.9%
NaCl XM H 5. iv[H]JOMF 1 ug/kg.
HEREENRRER, HHFiviE4 8,
24, N2 REHVEHLRBIEE
B, B0 ml B, E15-20 mg {FELH
B O0.1ml, EAK 0.1 ml FI3=mg 1 4 60T
TH2hIE., WA 6 ml KERIEE N E
AR .

PHIOMF S EEANES NKEM
kM, RAFRIE. Hnges.onHin
¥iE, S 25mim3¥E, BA25cm x 10
cm M JHBUSA, FRLLEGEEATHES
M 002 mol/L (pH 7.4, & NaCl0.15
mol/ L ¥1i& | HJOMF) 10 m] B9/~ G ¥E &,
FEACTHE 70h, HESQACETHE, B
RS 0.1 ml 26K 00 4 1 o B ik
SHEREE, HHEEE.

RESULTS

PHIOMF # i # 7% B —ad (5 ih 88 B zh
$% KB 4 RE iv CHIOMF 1 ug/kg
G, T, 3, 5 10, 20, 40, 60, 90,
120, 180, 240 min B AFshBkEL M, M8
BT EERBE, 22 nR B SRR R ) AR L R,
F Fig 1. 1 Fig 1 T IL 5 min P95 B8 3R RE
SB TR, 10-40 min & B4 430 e 5 [
. REHERTRE. X 6 A& iv (HIOMF
1ug/ kg J5 AR LR SRR G BRM, L%EF

Tolal’H {n =4}

D

"H] OMF 1 ug/ kgin=6)

[HIOMFO2 pg/ kg (a=1)

['H]Ohraefentanyl  {ng/ mi]

G20 a0 & %5 i 375 44

Time after 1v (min)

Fig 1. Plasma levels of tota]l *H radioactvity amd
unchanged [*Hlohmefentsnyl Im rats b ['H}
ohmefentunyl 1 ug/ kg. The curve for wmnchanged
[Hlohmefentamyl was fited to the data points by
wonlinenr least—squares amalysis. ¥ +SD.

BE. R, MBS REeRmEE
— B H £, W Fig 1 A IER4E B/ Fe ks
HHBESENEYH N ESY. A Tab 1 7T H
PHIOMF £ X B i M 3 30 H 284 & 3 B
BHE . XF 3 RE iv CHIOMF 0.2 ug/ kg
Tab L Pharmacokinetic pArameters of
[‘Hlohmefentanyl in plaamn after Iy 1 g/ kg lm rats.

Ci{t} = Aexp{-B;t) + Apexp(-B;t) + Agexp(—B,t).
n=6,x +8SD.

A, 09] £ 0.37 ng / ml
A, 0.27 £ 0.09 ng / ml

A, 0.063 + 0.021 ng / ml

B, 0.37 + 0.15 min™

B, 0.043 £ 0.014 min™

B, 0.0070 £ 0.0021 min™'

¥, 088 £ 0.29L /kg

Vy 8.6 £ 25L/kg

K, 0.17 £ 0.06 min™

Ky 0.13 £ 0.03 min™'

K 0.040 + 0.019 min™

Ky 0.012 £ 0.004 min™'

Ko 0.069 + 0.024 min™'

cl, 0.057 + 0.011 L/ (kg + min)
AUC 183 £ 44 (min - ng)/ ml
T\ 4By 2.1 £ 0.8 min

T, /By 17.3 = 4.3 min

T, 4By 108.4 + 38.1 min
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B, Z£1, 3. 5 10, 20, 40, 60, 90,
120 min B, SHRK. SEAME, Hmz
WH — uf Bl dhRIF&F Figl, "THL025 1
ug / kg S M 2 ik BE — B ] i R T AR 1.
. R XKRABEYWE ivOMF 1 ug/ kg
(= HEKBRHSEHERER, XRERED
iv J& 1 min PRETIHINERAEE . FRaEed )y
142 = 19 min, X o 23 & — o 6] gh 28 W)
W, OMF 7EK BRI FE B B9% R 3 B KY O 0.02
ng./ ml

HARMEAPHIOMF BI93%dE X
RI1s R, 4 3K, ivPHIOMF 1 ug/kg
FE., AR, 5, 20, 60, 120, 240 min
Wik mALFE, LBPERRERRBEELESE.
R, BE#. WBCHIOMF ¥ E. Tab2
waLG. FF. M. M. W, UTE. BBRE. BT
0 1 3 ("HIOMF 3% B B 84 6] T {L pY L 12,
A T R S48 PP CHIOMF 3 & T
WTm¥EFHEE SEMBTZRNENE
#X. $m 1 min BfHIOMF #4345 LI A
MRS, HooyE, L. BT, K. . BB
BifopLEy, Met, BMEPACHIOMF ¥ BE ¢35 M
HEY 40 1%, BT PICHIOMF ¥k BE &4 th BERY
6 f%. 8 CHIOMF £ %28 B Ay BE Ry ud i) 3
B, RREFSREAST RS —Lmik. M
F. BB, FivE 1 min REERRA

« 400 «

BEY, TRIBTF 5. 20 60 min KB BA
WHE, RETHE ABEEMNE 240 min A,
BB RPHIOMF By B A K, CHIOMF
MWERRZER, HEAS®R A ivOMF |
ug/ kg B X B P EERE{ERef |, OMF 7EM
FHIANIR IR Y 0.23 ng / .

PHIOMF pyHkit Fig2 HR#E 72 K
PHIOME 2 HARi# = MR f28 b HEH 4
WEREHF 20 W, ARHEBT 53 + 7%
(n=5) MIEFEHEHT 15 £ 3% {a= 5), F
HEH T 68 + 6%. W HL[HIOMF EHALH
YA ERHN, REEPERK. EH
SEBENE, ARGEG R EER KE
AR =%, CHIOMF {{ &8/~ H: 4 h,
81t 1.6%; 4-8h, 4.6 + 1.3%; 8-24h,

T

o

F

10-? . Radipacuwity (dpm)

o T3 T

Time  thy

Fig 2. Cumulative excretion of total *H radloactivity
after v [PHjohmefentanyl which was glvem 4.4 X

B, RERETR., HeEIEBCEFITT 10" dpmn / kg in rats weighted 289 + 19g. n=5, <
mER e E S E: S—REERN. Fh 18D,
Tab 2. [’H]OMF comceptrations (ng / g} tn tiasues after i¥ PH|OMF 1 ug / kg inrats, n=3, ¥ £ SD

1 min 5 min 20 mia 60 min 120 min 240 min
Heart T7.54 £ 429 1758 £ D0.73 092 £ 0.05 0.23 £ 0.083 0.3 £ D.03} 0.074 £ D.D14
Lung 41.0 £ 28.7 6.25 £ 2.05 474 £ 1.02 1.120 + 0.430 1.050 £ 0.490 0.281 £ 0.132
Kidney 149 £ 3L 10.0 £ 2.8 119 £ 0.75 0.875 £ 0.267 0.453 £ 0.203 0.183 = 0.042
Brain 574 £ 258 415 £ 2.64 197 £ D0.29 0.686 £ 0.377 0.281 1:10.138 0.117 £ 0.061
Speen 3.54 £ D8l 52 £ 017 .10 £ 081 0.773 £ 0.315 0.528 £ 0.05) 0.188 £ 0.056
Liver 1.49 £ 0.70 1.72 £ 0.90 227+ 1.03 0.529 £ 0.236 0248 £ 0.0%% 0.063 £ 0.016
Muscle 0.32 £ 0.15 . 062 £ D.28 0,48 £ 0.15 0.127 £ 0053 0.126 £ 0.033 D.03& £ 0.016
Fat 0.84 £ 047 0.86 £ 0.17 1.02 £ 0.34 1.127 £ 0.527 0.895 £ 0.330 0.926 £ 0.183
Blood 1.00 £ D.28 0.42 £ 0.09 0.17 £ 0.03 0.066 £ 0.008 0.026 £ 0.002 0.010 £ 0.002
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2.5 + 0.7% (n= 3).

PHIOMF S5l g EAMES RHTHE
PEREPHIOMF SmEFOMSELTE, 4
m3 PPHIOMF B % BN 1, 0.1 f1 0.02
ng / ml B, HE4®8DT R 660 + 2.6%.,
65.0 + 1.0%Fl 64.3 + 2.5% (n= 3).W LI\ %
75 S 25 vk BE 7 B 29(0.02 — 1 ng / m)Iil 3%
HASPHIOMF pg5 48R EFIM: 651 +
2.0%.

PHIOMF p34¢i8 Tab 3 X RE[HJOMF
MR ERBBEM 2, iv CHIOMF 1
#g / kg, 60 min J5 X B0 HE A P 4R B A9
B iv "HIOMF, 4h PR P 3R
WMEMBiH. A Tab3 afH, & R;=
0.05—0.32 4bF 1-2 MREE AU P9 (ER M
BWE, CHIJOMF B> 2R kEe
1, FEEERE R A EN )

Tab 3, Thim Inyer chromatogram of the extractioms with
toluene. {1} Tolueme extract of OMF colored with lodic
vapor. (2) Extract of pure [*HJOMF. (3) Extract of

planma 60 mim after iv [HJOMF 1 pxg / kg, () Extract
of wrine 4 b after Iv "HJOMF 1 ug / kg.

1 2 3 4
{dpm) (dpm) {dpm)
Front a a i)
20 43 128

A 72 146
13910 39239 3gs52
1338 2727 2509
104 108 128
29 22 59
26 59 104
kL 150 137
46 980 381
48 450 292
77 1206 53
kL H 113 129

Start 0 0 0

DISCUSSION

b i 3% N T B A e R O I 2 R BE — o
R, T RAE | min RSB EBEMET

N MPHIOMF, Bl FHRLE, ®
EXBEMHERP>0.05.ZE M — HE
BB TREMIRNE, SE R 10-40
min BBEEFH. LEBER TR, XRERS
F @A B RARER® & 60-240
min SR 53¢ dh 28 T R AY B RS L i 2 B -
rt )R @188 £, RRHIOMF it i
Py69 HEME 3 B T CHIOMF B{L I R
PHIOMF 7E Xk B (% i 25 ¥ BE — e fa] iy 4%
RAEZEFRBER, X 55 A6 L85 0Y I 3K
sl A CHIOMF K253 30 h1 £ 25
AR, HEMNBRSAER (V=86 + 2.5
L/kg) LR KR EFEFAK SIKLEA,
XY BB R T 298t A (R P < BP DL R v B 4y
HRHSIRT P E, WO 2550 o B B W AR
{LHS 4. PHIOMF X RN AHA B[ TN
R S5 KB AR TS M Fig 2 &M
oy LIHEM], XARERY L A BE 4L M.
B, CHESORETHNRE., BoETHA
/. MASAN, F==7 e EEY Fm
HHEZHALS . H OMF RIS #:,. ZEM.
O B, RS Bt ARG 38R 3K o 6 o o
HHEAHEE® | min HIF. 'F. L. RS
B PHIOMF EAREHRE, A5 RE TR
M. L. R SRTRASNREZE 1
min R FESELERI AN, VT LAHEM] 3K 3 5 A9 H
$I2H M CHIOMF ¥ B9 T R A5 i 3 -
FRMASBENRELAER., Bk
PHIOMF # AN G, HAEHASRE Pt
A AESE, SMEPHIOMF ¥ 5K
AR TR, kR4 TRERET
FAKSETESRIEMERERL. BT
PHIOMF Rk BEZE | min AR EBI B A (A,
B PHIOMF 7R & % i i & 52 B . g T
PH]OMF ¥ BE BB (6] Ao 28 46 55 M 263 BF — B
[ A TIT, HimpkP OMF ¥ B p3E
LT A AT S BB T  OMF JBE R AR 4.
PHIOMF ¥ A RS = b9 BB 218, 60 min
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EREAEBBRIKRE, HNBEEXTRES,

B0 min G EERINSALBEPS
CHIOMF ¥ B2 3 B AR 81, B LA i ZE 55 30
REWEEY, WA o fRit Il OMF #ERR P
HRAR.

CHIOMF 5m¥ |EAME i wEN
OMF 5MEEOANLE S EERNIBERE
(002 1ng/ml) ZASEEEXR, X5
KREXR. 3. AL —sg.m
B OMF [t 5543 1h3F X B R4 R 4R35 K
REMBEEOAMEGHBEAR TN, RHit
MR ITCEA T, CHIOMF S EAN
ZAEESCHERL XBARMEEMETANE
BSHWMMLSED, FUEHTRASHAR
Bf, ¥HAMEEOQNESEEFTEE.
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Effects of pineal body amd melatonin on
sensitivity to pain in mice
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ABSTRACT Scnsitivity to painful stimuli was meas-
ured by hot plate, writhing tests and electric caundal
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- stimulation in mice.

The mice were kept under
light—dark 12 / 12 cycle with light out at 18:00 for at
least 2 wk. Both basal analgesia and meperidine
(pethidinel-induced analgesic effect exhibited parallel
circadian thythms, with the marked peak and through
occurring at mid—dark and mid-light phases,
respectively.  The day—night differences in pain
threshold 10 d after pinedlectomy were not evident,
especially in the loss of dark time sugmentation of
analgesic responses, but persisied in sham operated
mice. Melatonin (MT) 50200 mg / kg ip during
light phase produced analgesic activity. MT 250
mg / kg ip resulted in a loss of the righting reflex. In
pinealectomized mice, the pre—treatment of MT 5
mg ./ kg potentiated levels of analgesia induced by


http://www.cqvip.com

