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Abstract: The traditional systemic treatment of post-traumatic stress disorder (PTSD) requires a long time
period for an effect and has obvious side effects. In this study, tetrandrine temperature-sensitive gel (TTG) was
prepared for treatment of PTSD in mice by nasal administration. TTG was prepared with poloxamer as matrix, the
gelation temperature was suitable (<32 C) and the gelation time was short (1.32 min). Rheology experiments
demonstrated that TTG has temperature sensitivity. /n vivo imaging system of small animals proved that TTG nasal
cavity retention time was so long. The cilia toxic test of toad showed that the formulation was safe. Animal

experiments were approved by the Ethics Committee of Beijing Institute of Radiation Medicine, Academy of
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Military Medical Sciences and the experiments were conducted in accordance with relevant guidelines and regula-

tions. The mice were randomly assigned into healthy group, model group and TTG group. The PTSD model of

mice was established by single prolonged stress (SPS) and foot-shock method to generate anxiety and fear behavior.

On the day 0 of TTG administration, SPS model mice were evaluated by the elevated plus maze (EPM). Percentages

of open arm entries number (OE), latency of open arm entries (OL) and the residence time of open arm entries
(OT) all indicated that the SPS model was successfully established. On the 7th day of TTG administration, TTG
increased the OE and OT, decreased the OL of SPS mice. The feard behavior of mice in the foot-shock model was
tested using conditioned fear box, 7 days of TTG treatment can reduce the freezing time of the mice obviously. The

pathological changes of hippocampus, prefrontal cortex and amygdala were observed by H&E histological sections

and c-fos immunohistochemical expression. The main influenced areas of PTSD were revealed to be the CA1 of

hippocampus, prefrontal cortex and amygdala. All of the above indicated that TTG is a convenient, safe and

effective drug for PTSD treatment, and will provide a new choice for clinical management of PTSD.
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Figure 1 Structure of tetrandrine
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Figure 3 The storage modulus (G'), loss modulus (G") and viscosity curve of TTG. The change of modulus and viscosity of TTG at 10 C—
40 “C with 1% shear rate (A) and with shear rates between 0.1 s and 100 s™' at 32 C (B)
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Figure 4 In vivo imaging of mice to investigate the nasal retention time of Cy7 temperature-sensitive gels. Normal group, Cy7 saline

group, Cy7 temperature-sensitive gels at 0 h (A), 0.5 h (B), I h (C), 2 h (D) and 4 h (E) after administration, respectively

Figure 5 The effect of different formulations on cilia structure of
toad. A: Normal saline group; B: Sodium deoxycholate group; C:

Blank gel group; D: TTG group
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Table 1 The effect of different formulations on the movement of
toad cilia. PVD: Persistent vibration duration; PPV: Percentage of

persistent vibration. n = 3, X £ 5. ""P<0.001 vs normal saline

group; ™ P<0.001 vs sodium deoxycholate group

Group PVD/min PPV/%
Normal saline 526 + 8.47 100
Sodium deoxycholate 124 +11.05™ 23.57
Blank gel 440 + 9.83" 83.65
TTG 421 + 9.66" 80.04
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Figure 6 Anti-post-traumatic stress disorder (PTSD) effects of TTG in mice in the elevated plus maze (EPM) experiment. A: The EPM

route of healthy mice; B: The EPM route of model mice; C: The EPM route of TTG mice; D: The percentages of number of open arm entries

(OE) after intranasal administration; E: The latency of open arm entries (OL) after intranasal administration; F: The residence time of open

arm entries (OT) after intranasal administration. n = 6, X + 5. “"P<0.001 vs healthy group; *P<0.05, #P<0.01 vs model group

300 = *k

200 o

100 4

Freezing time / s

Healthy

Model TTG

Figure 7 Effects of TTG on freezing time in mice. n = 3, X * s.

"P<0.01 vs healthy group; “P<0.05 vs model group
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Prefrontal
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Figure 9 Immunohistochemistry results of hippocampus (CA1, CA2, CA3, DG), prefrontal cortex and amygdala in mice (x200)
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