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Correlation Between Dopamine D2 Receptor in the
Orbital Frontal Cortex in Rat and the
Processing of Morphine Dependence
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Abstract: With conditional place preference (CPP) of morphine dependent rats, the study focus on the effects of the
DAD?2 receptor in the orbital frontal cortex (OFC) in rat associated with the processing of opioid dependence. CPP models
of morphine dependent rats were established by intraperintoneal injection and combined with environmental stimulation.
Rats were devided into three groups received Quinpirole or Raclopride injection (agonist or antagonist of the DAD2 recep-
tor) in OFC by a minim-injector after the last conditioning session and CPP was assessed by the time spent in the mor-
phine-associated environment after conditioning. All dates were analysed by statistical method. The time in drug place of
Raclopride intervene group showed respectively significantly longer than the control group in the 2nd withdrawal day (P <
0.05), however the time of Quinpirole intervene group didn’t show significant difference compared with control group (P
>0.05). The results indicated that: (1) CPP models of morphine dependent rats were established successfully by in-
traperintoneal injection with the proper dosage with the reference of many related papers; (2) The DA system in OFC plays
an important role in the procession of morphine dependence; (3) The damnification in orbital frontal cortex of animals who
addicted in drugs will increase their drugs craving behavior. Clinically, it might indicate that we must cautiously operate

intervention to the patients of drug addiction.
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1
Tab. 1 Animals flow chart of the experiment
. PFC intraperintoneal cPp .
. Adaptation . L CPP detection
Experimental group Animal 1 — 2 Conditioning mjection 15 — 24
number d 3 — 14 15 —. 24 d
pL/side
/ Morphine/saline 8 900 + 0.5 900
/D2 Morphine/D2 antagonist 10 900 + 0.5 D2 900
/D2 Morphine/D2 agonist 8 900 + 0.5 D2 900
2.1 DAD2 CPP
SPSS One-way ANOVA P <0.05 DAD2
P <0.01 Ccpp
SPSS 10.0 9~10 CPP
DAD2
2 CPP 2—3 3
26 SD 10 d
2 1
12d 2.2 DAD2 CPP
DAD2
CPP 2 5
CPP 10
CPP CPP
2 / CcprpP
Tab. 2 CPP value during withdrawal periods in morphine/saline groups
Rat number 1 2 3 4 5 6 7 8 9 10
1st day 2nd day 3rd day 4th day Sth day 6th day Tth day 8th day 9th day 10th day
1 687 70 48 452 495 400 144 137 93 43
2 615 840 689 620 222 477 173 810 38 24
3 40 240 350 360 290 27 136 173 35 16
4 67 160 455 320 370 240 320 325 60 39
5 705 802 679 640 500 110 41 51 18 21
6 670 620 148 422 400 791 342 54 82 35
7 470 451 400 470 377 341 200 239 50 23
8 670 530 60 189 60 344 30 170 54 30
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3 /DAD2 CPP
Tab. 3 CPP value during withdrawal periods in morphine/D2 agonist groups

1 2 3 4 5 6 7 8 9 10

R: h
AR day  2nd day  3rdday  4thday  Sthday  6thday  7thday  Sthday  Othday  10th day

1 670 768 240 860 657 762 504 66 25 449
2 601 869 892 890 853 256 174 751 88 896
3 840 869 845 889 606 224 30 90 10 102
4 221 144 152 220 156 110 28 46 0 0
5 708 744 802 700 890 421 754 0 261 0
6 280 739 842 360 150 398 118 812 0 880
7 500 600 570 519 500 300 200 200 46 400
8 601 772 610 612 600 420 331 390 81 363
9 450 500 480 500 450 261 200 192 43 187
10 652 869 512 620 650 458 321 391 79 560
4 /DAD2 CpP

Tab. 4 CPP value during withdrawal periods in morphine/D2 antagonist groups

Rat number 1 2 3 4 5 6 7 8 9 10
1st day 2nd day 3rd day 4th day Sth day 6th day 7th day 8th day 9th day 10th day
1 84 817 870 200 265 304 208 132 72 70
2 650 841 775 56 84 888 38 35 24 391
3 0 0 17 161 545 170 201 334 174 45
4 740 568 290 675 237 414 714 279 370 0
5 79 58 0 0 13 70 49 0 0 0
6 791 806 836 823 552 761 840 563 111 105
7 754 734 977 0 764 725 7 182 352 490
8 441 551 529 360 470 700 400 332 269 263
3 Koob & Bloom 1988 Pontieri et al 1996
Ray &
Price 1993
PET  position e- Haber et al 1995
mission tomography Oades & Halli-
Volkow day 1987
etal 1991 Kiyatkin et al 1993
Moham-

Volkow et al 1996 3—4 mad & Elaheh 1999 Carmichael & Price 1995
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