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[Abstract] Objective To compare pinea 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 Thetotd 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 areatime 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 eectrica 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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1 FREARRMRAFRBARAFTL (HERE, X 100)
Figure 1 Histopathological changes of the pineal gland in each group of rats (HE staining, X 100)

3 g

P K BRRfE DA N 2K T e B (1) 38 5 3R
AT I8 5 DT A SEB R VP o AT AT T HLAK
TN AR () — R F N, BRI T LA B
G R, OHTEIE N S E AL, b
DHGLE) T EAEIAS . R, AUHIX 3 2k0,
Fa AR P B AT A Er, TRES S
PR 25 . @A BRI Y s, v DUIE
ORI =1 S e o v R [ B S .

W™ S0 I Mk Bk . Ay, IR TR
TGN — RBNE R, v I 1 R SR B (1) I 858
R ILCNAT BN ER, DU AR LA, AT,
PCPA #H. A . PCPA W4 il ZH K B
WA TRER . mA s R R T
WO ER G TR, R g W 1O
(HME), WHEZMRE “BIT - [0E” 4
R MAT A, PR L BIS, AT,
PCPA 4. M . PCPA -4 o il i 4 K K
BIRFIH FETE

FASRARAE R T B AT A, AR T
REMse et R 23 . I RARH Sl il 22 5
RN, 3P Ty VA4 i K B TR AR 4 AN
FIRE R R4 . SARYE. 4. m)Eia%s),
U A0 B AR T YR T AN [ R T BR B 45
1, o PCPA B4 HURIOR ™ B, PCPA IXRZ.,
FEL SR A P 1 P P T o A SR AR 4T 1l
MT, & BiG FEAEAE TR FAR 0 b, A& 4
TR 73 96 B TR (. PR, 0 i MT
TP TT AYEAff 5 A SRR G i3 ih MT R RE 714
P AR L2400, 03 MT &b, AHEE
AR 3 38 .

g bEpTA, RERIEEES PCPA . HINE
PCPA T4 FELRIE, X 3P 757234 it he oK BRA [
P2 B (R SRARE 7, T4 A FARR 0 AH S5
WIS S A AL () N T v, (H L HARMLE W FF
=PI,

(THE 25170



