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ABSTRACT Objective: To improve the success rate of animal jugular vein catheterization and self-administration model of drug
addiction via probing the optimization of technique and method, and provide more stable and efficient modeling solutions for drug
addiction research. Methods: The traditional jugular vein catheterization for constructing self-administration model was optimized, 60
adult male Sprague-Dawley rats were selected and divided into two groups by random number table method, including the traditional
operation group (n=30) and the modified operation group (n=30). After completion of jugular vein catheterization, both groups of rats
were individually divided into the control training group (n=15) and the addictive training group (n=15) in the same method. The success
rate of jugular vein catheterization in self-administration model of rats were observed and analyzed. Results: The possible surgical
complications of jugular vein catheterization for rats included catheter blocking, catheter leakage, infection and even death, and the
catheter leakage acted as the most frequent type among all kinds of complications. The success rate of operation in traditional operation
group was 43.33%* 3.333, which was significantly higher than that in traditional operation group (90.00% * 3.333, P<0.05). The
effective nose poking times for both addiction training groups were significantly higher than those of the two control training groups
respectively (P<0.05). Conclusion: The surgical efficacy of modified jugular vein catheterization for rats was significantly better than the
traditional operation, the success rate of jugular vein catheterization operation was significantly enhanced.
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Fig. 1 Modified jugular vein catheter
Ea AREE: 1 M ATLE M4 SBEREE;2 L RGNS E ;3 R
W54 BERCE ;S EALET; 6 #1HIA PE &, b ARARTHIYE, c
HEEZME,

Note: a is schematic diagram: 1, M4 screw base with inner bore; 2, L-type

stainless steel catheter; 3,nylon mesh; 4,silicone tube; 5,locating pin; 6,
blocking PE tube. b is pictures of real products for each component. C is
the pictures of real products for the whole device.
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Fig. 2 Modified jugular vein catheterization operation
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Note: a. Extensively free the right jugular vein; b. subcutaneous tunnel; c. The catheter was pulled through the cervical incision via the dorsal incision and

implanted into the jugular vein; d regulate and fix the locating pin; e. Use 20mL syringe to inject into the rat’s jugular vein following the vessel’s

longitudinal direction, then implant the catheter into the jugular vein; f. Fix the catheter onto the proximal part to the heart; g. Suture the cervical incision;

h. Suture the dorsal and scapular incision.
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Fig.3 Self-administration training for rats
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Note: a.Rat under the normal state; b.The rat conducting the left nose poking; c.The rat receiving the transient drug administration.
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Table 1 The statistical results of the surgery effect of jugular vein catheterization operation for rats

in Traditional Operation Group and Modified Operation Group

Jugular vein catheterization operation grouping

Traditional operation group(TO)

Modified operation group(MO)

L o . o Addictive Training o Addictive Training
Self-administration training grouping Control Training Group Control Training Group
Group Group
Sample n=15 n=15 n=15 n=15
Blockage 1 0 0 1
Leaking 7 7 1 0
Surgery complications
Infection 0 1 1 0
Death 1 0 0 0
Training well n=6 n=7 n=13 n=14
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B 4 KRFFHREEFABREITE
Fig. 4 The effect of jugular vein catheterization operation in rats
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REESIT BT, HFARBINE A 43.33% 3.333% (HH #RAEIR);
M R F A4 (MO Group: Modified Operation Group)F R EBFKITE R,
HFRBINEA 90.00% 3.333%((HE+ #REIR), AAREET (4
%, ZREHZITFEE X (TO Group, MO Group=9.899, P<0.05). *P<0.05.

Note: The statistics for the traditional jugular vein catheterization

&

Percentage (%)

N
o
1

operation group (TO Group: Traditional Operation Group) showed its
operative success rate was 43.33%z= 3.333%(Mean+ SEM); The statistics
for modified operation group showed its operative success rate was
43.33% * 3.333% (Mean + SEM), The t-test between the two groups
showed significant difference ((tTO Group, MO Group=9.899, P<0.05).
*P<0.05.
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Fig. 5 Effective establishment of cocaine self-administration model for rats
iE:a(1.2).b(1.2)5 5 A EHKRRBFEHINGERER; (1 A EFHEXBREREZRINEITAZEITE, DEZFARA + SBEIIZEAN-T)KRH
TAFE B SAGIGE, RAXBEREMABHRE S SRR EAYREMREEE —ENREE, RRE=REESITHT, GHEM
REA 20.19% 0.4176(39+ FREIR), X BRINIZGA0=60) K RBNEMAREA 1.667 0.4984(HH+ FRAIR), MAHITILER, ERARITEREN
(tTO+CT Group, TO+AT Group=28.71,P<0.01), it Gl H E BRI A FE B HHEHRE; )M R FAA + BBl SFA0-19KXR, HAY
BRECH 22.60% 0.4649(H%+ FRAEIR), M RINZHO=13) X RAZLEMRIEA 1.103+ 0.1413(HH+ #REIR), BABITILR, ZERE5HIT
2 X (tMO+CT Group, MO+AT Group=42.86,P<0.01), S B Rl G C BRI A+ F B HATHHE,
Note: TO+CT Group: Traditional Operation + Control Training Group; TO+AT Group: Traditional Operation + Addictive Training Group; MO+CT

o
0123456789101112131415
Training Day

Modified Operation+Control Training Group

MO+AT Group

The last three days training

Group: Modified Operation + Control Training Group; MO+AT Group: Modified Operation + Addictive Training Group. **P<0.01.

a(1, 2), b(1, 2)showed flow diagram of the self-administration training for each group of rats respectively; c(1, 2) showed behavioral statistical chart of last
three days' training for each group of rats. 1) For the Traditional Operation + Addictive Training Group (n=7), after the rats complete the cocaine
self-administration training, the drug pumping times ( effective nose poking) significantly increased. The effective nose poking in the late phase reach to a
constant value, the data of the last three training days was analyzed , indicating the effective nose poking times to be 20.19+ 0.4176(Meant+ SEM), while
the effective nose poking times for the Traditional Operation +Control Training Group was 1.667+ 0.4984(Mean+ SEM), the comparison between these
two groups showed significant difference (tTO+CT Group, TO+AT Group=28.71, P<0.01), indicating the Traditional Training Group can effectively
construct the cocaine self-administration model; 2) Modified Operation + Addictive Training Group(n=14), its effective nose poking times was 22.60+
0.4649(Mean+ SEM), while the effective nose poking times of Modified Operation + Control Training Group(n=13) was 1.103+ 0.1413(Meant SEM),
the comparison between these two groups showed significant difference(tMO+CT Group, MO+AT Group=42.86, P<0.01), indicating the Modified
Training Group can effectively construct the cocaine self-administration model. TO+CT Group: Traditional Operation + Control Training Group; TO+AT
Group: Traditional Operation + Addictive Training Group; MO+CT Group: Modified Operation + Control Training Group; MO+AT Group: Modified
Operation + Addictive Training Group. **P<0.01.
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