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Abstract; [Objective] To observe the analgesic effect and lumbar cerebrospinal fluid and serum kinetics of
single dose solid lipid nanoparticles morphine (SLN-M) after epidural administration in rats. [Methods] Forty male
adult SD rats weighing 220-280 g were randomied into four groups with 10 animals in each group: group A as
control group received epidural SLN 50 pL, group B received epidural morphine 0.5 mg in 50 pL, group C1 or C2
received epidural SLN-M 0.5 or 2 mg in 50 pL, respectively. The percentage of maximal possible effect (MPE)
was calculated to evaluate the analgesic effects of the drug. Morphine concentrations were determined in lumbar
cerebrospinal fluid and serum after epidural administration of the drug at various time points. Behavioral and
physiologic parameters were evaluated to assess side effects. [Results] Single epidural doses of SLN-M in C, or C,
resulted in equivalent analgesic efficiency (97.5 + 28.4, 99.9 + 20.5 vs 98.2 + 30.5; P > 0.05) and longer onset
time to peak analgesia [ (1.24 £ 0.29)h, (0.93 + 0.26)h vs (0.54 + 0.21)h; P < 0.05)] but significantly prolonged
analgesia [ (68.6 £ 9.7)h, (83.3 £ 11.6)h vs (9.3 = 2.3)h; P < 0.05)] compared with B. In C, or C,, time to
peak cerebrospinal fluid morphine concentration was significantly longer [ (6.0 + 1.2)h, (3.0 = 0.4)h vs (5.0 =
0.9) min; P<0.05] and peak lumbar cerebrospinal fluid level was significantly lower [ (2768 = 1005) ng/mL,
(3274 + 1095)ng/mL vs (8612 = 3129)ng/mL; P < 0.05] than in B. Residence time in lumbar cerebrospinal
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fluid was significantly shorter in B than in C, or C, [(3.84 £ 0.55)h vs (88 = 10)h, (101 = 15)h; P < 0.05].

Rate of respiratory depression, catalepsy and loss of the corneal-reflex in B were significantly higher than in G, or

C,(P < 0.05). [Conclusions] Kinetics studies showed that a single epidural dose of SLN-M results in a restrained

and persistent release of morphine from the epidural space.

This extended release corresponded with an extended

duration of analgesia without an attendant increase in the incidence of side effects.
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Table 1 Comparison of MPE at different point in test group (n=10,x+s)
Group 10 min 30 min 1h 4h 12h 24 h 72 h 120 h
B 485105 982 +30.5 97.3+204 768 +234 553 +168 94=x35 0.4 +0.1 0.1 + 0.01
C, 33.2+8.3 594 +165 923 =x17.5 97.5+284 932 +19.8 80.9+206 599 =+143 30.6 = 10.5
Gy 39.7+11.5 687 +18.4 99.9 £20.5 99.1 £22.7 96.7+20.7 89.1 +159 713 +92 453 +9.6
F/P 0.76/0.52 3.19/0.02 1.37/0.25 3.01/0.01 15.18/0.01 64.46/0.00  7.54/0.00 34.1/0.00
MPE: maximum possible effect

F2 ERWHEXRBABNE CSF 5 Serum MBMER B bk 5B

Table 2 Comparison of morphine concentration in CSF and serum at different point in test group

(n =10, x+s,ng/mL)

Group 5 min 15 min 1h 3h 6h 12 h 24 h 72 h
CSF B 8612 + 3129 4982 + 2345 2065 = 841 775 + 164 79 +8 11 x4 04 +02 0
o 688 + 214 962 + 352 1357 + 453 2159 + 852 2768 + 1005 1243 + 326 159 = 34 71+ 12
C, 783 + 256 1325 + 454 2354 =795 3274 + 1095 3102 + 1121 1453 £ 254 278 + 68 101 = 35
F/P 4.15/0.00 12.02/0.00 22.98/0.01 5.26/0.00 34.57/0.00 18.45/0.00  1.44/0.00  4.26/0.00
Serum B 2240 + 102 1460 + 225 671 + 106 199 + 17 11+4 5722 0.5+02 0
G 77 £ 14 91+13 105 + 22 145 + 18 166 + 11 54 £ 11 16+5 13 +4
Cy 96 = 16 107 + 21 144 + 33 172 + 31 117 + 27 66 + 12 28 17+3
F/P 12.85/0.00 24.78/0.00 16.87/0.01 10.49/0.11 11.02/0.01  22.10/0.00  4.50/0.01  5.91/0.00

CSF: cerebrospinal fluid
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Table 3 Comparison of cerebrospinal fluid and serum kinetics in test group (n=10,x%s)
Index B C C, F/P
Tux(h), CSF 50+09 6.0+1.2 3.0+ 04 5.78 / 0.00
Cyux(ng/mL), CSF 8612 + 3129 2768 + 1005 3274 + 1095 17.54 / 0.00
Cyux(ng/mL), Serum 2240 + 102 166 + 11 172 £ 31 15.36 / 0.00
T,, a(h), CSF 0.9 + 0.3 6.0 + 1.0 3.0= 14 34.12 / 0.00
T.,B(h), CSF 3.8 +0.6 88 + 10 101 + 15 69.64 / 0.00
T,, a(h), Serum 0.72 + 0.24 0.58 + 0.17 0.67 + 0.23 1.37 / 0.26
T., B(h), Serum 7.7 + 0.1 58.0 + 13.0 66.0 + 11.0 7.99 / 0.00
AUC(n/d/mL), CSF 571 + 124 1299 + 325 2154 + 556 5.77 / 0.00
AUC(n/d/mL), Serum 58 + 11 52 +23 68 + 20 1.36 / 0.05
MRT(h), CSF 0.8 +0.1 10.5 £ 1.6 17.2 £ 4.5 6.54 / 0.00
MRT(h), Serum 1.0+ 0.2 8.6 £ 0.9 16.7 + 3.3 7.87 / 0.00

CSF; cerebrospinal fluid; Tyu: time to peak concentration; Cyu: peak concentration; Tj,0u; initial half-life; T),8: terminal

half-life; AUC: area under the curve; MRT: mean residence time
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Table 4 Comparison of side effects in test group (n=10)
Index (%) B group C, group C, group X/ P
Loss of the corneal-reflex 60 0 0 6.478 / 0.011
Rate of catalepsy 80 0 0 12.345 7/ 0.003
Rate of respiratory depression 70 0 0 5.287 7 0.021
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