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Abstract: The aim of the present study was to explore the application of digital subtraction angiography
(DSA) intubation technique in the dynamic acquisition of cerebrospinal fluid in Rhesus Macaque (Macaca
mulatta). A total of 28 monkeys were randomly divided into two groups: experimental group and control
group, 14 individuals each. Each monkey was injected with 3% pentobarbital sodium solution through left
anterior limb vein for general anesthesia, and then hairs on the back around the spine were eliminated after
disinfection. In the experimental group, lumbar puncture was started with the DSA targeting, and the control

group lumbar puncture was directly performed. The epidural anesthesia catheter was sent from the lumbar
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subarachnoid space to the occipital cistern, in which the pump was buried for all 28 monkeys. The data were
analyzed with Chi-square test. Modified Tarlov reference criteria were used for neural function evaluation,
and a modified incision healing grade standard was also used for healing evaluation, using Spss17.0 software
for data analysis. In the control group, we obtained 8 cases of success and 6 cases of failure, with no
cerebrospinal fluid outflow in all animals. In the experimental group, the lumbar puncture was successful. All
the pumps were able to collect colorless and transparent cerebrospinal fluid. After surgery, all the Rhesus
Macaque were returned to normal on the same day. With DSA intubation technique, the operation is simple,
safe, and feasible with high success of erebrospinal fluid collection. By embedding the pump, quick and
repeated acquisition of cerebrospinal fluid can be realized when the animals are awake and in full
physiological state, which will help to improve the welfare of nonhuman experimental primate animals.
Sampling catheters are placed in the cisterna, which will guarantee the quality of collected cerebrospinal fluid,

the convenience of studying pathogenesis of ischemic stroke, thus this approach has a certain practical value.
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Fig. 1 Lateral position is relatively fixed, and the

animal is disinfected
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Fig. 2 Selection of puncture point
a. L5 5 L6 [IF, Mifz; b. L5 5 L6 [HRR, 1EAL: c L6 5 L7 [HBR, fMfL: d L5155 L6 MK, Mif.

a. The L5 and L6 clearance, lateral position; b. The L5 and L6 clearance, anteroposterior; c. The L6 and L7 clearance, lateral position; d. The L5

and L6 clearance, lateral position.
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Fig. 3 Distal catheter position (Occipital cistern)
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The arrows indicate the location of the catheter tip.
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Table 1 Improved Tarbv score sheet
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Classification Specific description Score
0 JE R TCIESN, ASRE G E There is no activity on the hind legs 0
1 Ji B AT LS SI{EAS A 1 5 Visible activity of hind limb but not weight 1
2 JE RS SR A 71, REESE Hind limb activity is frequent or powerful, cannot load 2
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5 177E IE% Normal walking 5
IEHIRET, i Tarbv ¥£43 4 5 4. Under normal condition, the animal Tarbv score is 5 points.
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Table 2 A modified incision healing rating criteria
R BEREN 3o 357
Classification Specific description Score
0 Il RAALHE, TEYIIT 51443 Puncture local purulent,need to open drainage and other treatment 0
1 GRRIA RACBGS L L WL, b, BRRE A S n
Puncture local inflammation or bleeding, leakage, such as swelling, hematoma, effusion induration
2 FRIRMAEGME, TARKM Puncture local healing is good, no adverse reaction 2
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Fig. 4 Distal end of the catheter
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