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[Abstract]    Objective    To compare pineal gland injury models established using para-chlorophenylalanine

(PCPA), electrical stimulation stress, and PCPA plus electrical stimulation, to evaluate the structure and

function changes of the pineal gland, and to establish a simple and effective method of pineal gland injury

model with short modeling time. Methods   Forty rats were adaptively reared for 1 week and randomly divided

into blank control, PCPA, electrical stimulation, and PCPA + electrical stimulation groups. The control group

was left untreated. The PCPA group was intraperitoneally injected with PCPA 450 mg/kg for 2 consecutive

days. The electric stimulation group was given a shuttle box with electric stimulation (voltage 30 V, current

0.8 A, stimulation time 30 s, interval 30 s, 60 cycles) for 5 consecutive days. The rats in the PCPA + electrical

stimulation group were given electrical stimulation plus PCPA on the 4th day. The operation was the same as

before. The rats in each group were tested for open field activities, elevated plus maze and other behaviors,

pentobarbital sodium for sleep and other indicators. ELISA was performed to detect serum melatonin
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(MT) levels, and the pathological structure of the pineal gland was observed under a microscope.

Results    The total distance and average speed of the rats in the three experimental groups were significantly

lower than those of the rats in the control group (P < 0.01), and the central area time of the PCPA and PCPA +

electrical stimulation groups was significantly higher than that of the control group (P < 0.05). The open arm

number was significantly higher in the PCPA + electrical stimulation group than that the control group (P < 0.05),

and the open arm time ratios of the PCPA and PCPA + electrical stimulation groups were significantly higher than

that of the control group (P < 0.05). The latency period to falling asleep in the PCPA group was significantly

higher than that in the control group (P < 0.05). The serum MT levels in the three experimental groups were

significantly lower than that of the control group (P < 0.01). In the PCPA group, the pineal gland cells were

disorderly arranged, nuclear pyknosis was evident, the number of cells was significantly reduced, and vacuolar

degeneration was increased. In the electrical stimulation group, the pineal gland cells were disorderly arranged,

nuclear pyknosis was evident, the number of cells was slightly reduced, and vacuolar degeneration was slightly

increased. In the PCPA + electrical stimulation group, the pineal gland cells were disorderly arranged,

nuclear pyknosis was evident, the number of cells was significantly reduced, and vacuolar degeneration was

increased. Conclusion   Different degrees of damage to the pineal gland in rats can be caused by three

different methods of making model, which can provide reference for making different pineal gland

injury models.
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Table 1  Comparison of open field activities in each group of rats

                                                                                                                                                                                    (x  s, n=10)

                                                   /cm                                    /(cm s 1)                                  /s

PCPA

PCPA

PCPA *P<0.05 **P<0.01

1 711 271

1 007 207**

   772 294**

   983 159**

11.82 1.35

  8.71 1.08**

  7.57 1.86**

  8.52 0.99**

1.98 1.30

6.97 5.76*

1.62 2.02

7.25 5.49*

 2  

            Table 2  Comparison of elevated cross-maze

               experiments in each group of rats

                                                                       (x  s, n=10)

                                         OE%                         OT%

PCPA

PCPA

PCPA OE%

OT%
*P < 0 . 0 5

34.2 23.6

52.1 18.0

48.8 30.6

65.6 31.6*

25.4 7.7

48.9 24.1*

41.5 39.2

63.9 30.3*

 3  

      Table 3  Synergistic sleep results of pentobarbital

         sodium administration in each group of rats

                                                                       (x  s, n=10)

                          /min     /min

PCPA

PCPA

P C P A *P <

0 .05

4.44 0.84

5.21 0.53*

4.78 0.64

4.95 0.96

78.9 12.9

88.2 18.4

67.0 11.9

85.9 14.8

 4  MT

Table 4  Comparison of serum MT levels in each group of

   rats

                                                                       (x  s, n=10)

                                                  MT/(ng L 1)

PCPA

PCPA

PCPA MT
* *P< 0 . 0 1

165.9 10.7

144.6 11.8**

129.1 12.3**

153.2 9.2**
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Figure 1  Histopathological changes of the pineal gland in each group of rats (HE staining, 100)
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