Y@ RP RS rm

Journal of China Pharmaceutical University 2023,54(4):483 — 489 483

REMERRFEFES 2D RICIZINEERRFFRIE K1

PRE,OXF, K AR, HFE
(EZGRHICE 29T R I 210009)

W E AF(-HS)RERT MEFHM A TS, FERABRN TETPILHRITN, 2RLEAXETRTE, 2
ELTAFHILEG PARAYZ R GABELE B TRER™ T Esd, KFRASFRI AT Z, 55 #F %
T HAN TR, AR LR, E Y 148 R ARTF E SR RN R L F AR R kR LS A A HE # & Morris
KK T EIEF R EIRIAN K ARG R E S A K ;8 A0 K A5 AT T KRB Fe it Ie 3 AL I AT Z A 49 ) & - R R
T-ERAN LR, BREF,ARALRAEFTENAFANETRBAIE G, HET 4806, 50 ZTARRED 4K Iz
B4 P FAFmEAT S Rat, SR EARREKET EHTHTE5 BARLRBHRI BHLEK, BAFZRAF
Bt 2 EmaE; EAD RN T aREEFTE R EETLRICHEREFNYALETZGMAE, B, HFXAKY
MEBARE 2R HHRNAREENRE HRELARETHESEMN, FEACICER, ABER A KEILE R H H 6 R
2R 6 R b R TR ERET 2%,
KR AE R SRR T BT BT 5 % Morris /K3 & 52 30
FESES R285.5 XEkFRER A XEHE 1000 -5048(2023)04 —0483 -07

doi s 10. 11665/j. issn. 1000 =5048. 2023042603

SIAART AR, LT, R, F RN REES 4) R ie s s a7 ag4a L b [1]. oF B 254 K 4 5 45,2023, 54(4) :483 - 489.
Cite this article as: HU Zhaoliang,ZOU Wenyu,SONG Min, et al. Correlation between in-vivo mercury exposure from Cinnabaris and memo-
ry disorders in juvenile rat[J].J China Pharm Univ,2023,54(4):483 - 489.

Correlation between in-vivo mercury exposure from Cinnabaris and memo-

ry disorders in juvenile rat

HU Zhaoliang, ZOU Wenyu, SONG Min, HANG Taijun’, LU Yuting”™
Department of Pharmaceutical Analysis, China Pharmaceutical University, Nanjing 210009, China

Abstract Cinnabaris(a-HgS) is a mineral traditional Chinese material medica, as a tranquilizer and sedative,
which is widely used in combination with herbs for the treatment of children high fever and convulsion. However,
a large amount of mercury in Cinnabaris poses a potential risk to the immature central nervous system of children
and probably causes severe memory disorders. Inthisstudy,three groups of juvenile rats were given low, medium,
and high doses of Cinnabaris by oral gavage once a day for 14 continuous weeks, respectively. The blood mercury
concentrations of the rats at different growth phases were monitored by atomic fluorescence spectrometry. The
brain structural and functional changes related to the memory functions were investigated through HE staining
and Morris water-maze test. Correlation analysis was conducted to clarify the dose- mercury exposure-toxic effect
relationship of Cinnabaris and memory disorders. It was found thatthe blood mercury levels increased in both
time- and dose-dependent manner. After the 14-week continuous administration of Cinnabaris, the pathological
lesions in hippocampal neurons of rats in the high dose group were observed including pyknosis and disordered
cell arrangement. In the Morris water-maze test, compared with the control group, rats in the high dose group

exhibited the significantly prolonged latency to find the platform and the target quadrant, and the time spent in
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the target quadrant was obviously shortened. Thus, the significant correlations were established between Cinna-

baris dose and mercury exposure,mercury exposure and memory disorders, respectively. In conclusion, the long-

term and overdose administration of Cinnabaris in juvenile rats can increase the in-vivo mercury level, destroy the

normal hippocampal morphological structure, and lead to memory disorders. This study provided scientific refer-

ences for the potential mercury poisoning risks pharmacovigilance of Cinnabaris-containing paediatric formula-

tions.

Key words Cinnabaris; mercury; juvenile rat; memory disorders; atomic fluorescence spectrometry; Morris

water-maze test
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Figure 1 Effect of Cinnabaris on rats’ body weights and brain coefficients (x + s,n = 8)

A: Mean growth curves of ratsin 4 groups; B: Mean brain coefficients of rats in 4 groups; C group: 0. 5%CMC-Na; L group: 50 mg/kg Cinnabaris; M

group: 250 mg/kg Cinnabaris;H group: 1 000 mg/kg Cinnabaris
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Figure 3 Effects of Cinnabaris on rats” morphological features of hippocampal pyramidal neurons by HE staining (X 200)

—>represents the pyknotic pyramidal neurons; —>represents the pyramidal neurons with irregular cell morphology; —>represents the pyramidal cells

arranged in disorder
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Figure 4 Effects of Cinnabaris on rats’ memory functions (¥ + s,n = 8)

A: Latency to find the platform; B:Latency to find the target quadrant; C: Time spent in the platform; D:

Time spent in the target quadrant; E: Time

spent in the platform and target quadrant; F: Times of crossing over the platform

P <0.05 vs C group
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Figure 5 Heatmap of Pearson correlation coefficients between in-vivo mercury exposure at different growth phases andevaluation indicators of Morris

water-maze test (n = 8)
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