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Table 1 General data of the subjects

P PE AT ST
B/ABCOT /BT H KA RS

—4ESE 29(2.67) 24(2.30) 53 0 53
TAEZL 152(14.01)  117(10.78) 264 5 269
SAEZR 133(12.26)  138(12.72) 266 5 271
PUAESL  106(9.77)  112(10.32) 212 6 218
TAEZL 100(9.23) 53(4.88) 151 2 153
NEZ 65(5.99) 56(5.16) 119 2 121
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Figure 3 Results of SHARP assessment of a student’s writing ability
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Note: The darker the color, the greater the power. E5 HEIidEREREIEZERELA B K= R
4 FEFERFHETH Figure 5 Writing process in air trajectory of pen at the
Figure 4 Power changes during the writing process non-—actual paper drop time
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Table 2 Comparison of writing ability between different genders [M(IQR) ]

gl s BEEE/ (FE/min) PE PEGS  AERRBIR BERRERE  B5 AR

B 585 9.15(5.25) 454.35(91.09)  1.39(0.60)  0.42(0.11)  21.00(14.00)  0.10(2.84)
o 500 8.70(5.43) 432.12(116.00) 1.29(0.54)  0.44(0.10)  19.00(14.00)  0.68(2.84)
AL ~1.174 ~5.348 ~2.966 3.04 -3.555 5.219
Pl 0.241 0.000 0.003 0.002 0.000 0.002
3.2 ATFITREHIT LB SR 2 kb R 3 TR bR BT ZEHF (P<0.05). W3,

AR FAEBREGA A LR RS S BR

®3 AFANFHEMFILELSRNERELEIM(IOR)]
Table 3 Comparison of right-handed and left—-handed children [M(IQR) ]

g P PEEE/(FEU/min) P E WEGE  AERER ERRERTE B AR

HAF 1065 8.95(5.33) 445.49(102.11) 1.33(0.58)  0.43(0.10) 20.00(14.00) 0.29(2.09)

LERTF 20 9.53(3.45) 420.05(153.68)  1.62(0.80)  0.39(0.11) 25.00(23.00) -0.70(2.51)
VAL -0.242 -1.165 2.344 -2.390 1.535 2.092
PAE 0.809 0.244 0.019 0.017 0.125 0.037
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Table 4 Comparison of writing index in different grades [M(IQR) ]

77 PP/ (FH/min) P35 il TEg4G bR BERREmE  BEAREH
e 2.82(1.25) 505.87(83.75) 1.85(1.25) 0.35(0.13) 38.00(22.00) -1.69(3.08)
TR 5.87(2.52) 471.08(78.53) 1.54(0.67) 0.39(0.10) 23.00(13.00) 0.26(2.75)
ARG 8.84(2.86) 442.15(101.75)  1.32(0.50) 0.43(0.09) 22.00(14.00) 0.62(2.69)
PU4E2 10.45(3.97) 442.31(101.15)  1.18(0.45) 0.46(0.09) 17.00(13.00) 0.47(2.71)
TR 11.40(3.58) 411.79(104.07)  1.28(0.43) 0.44(0.08) 19.00(11.00) 0.09(2.51)
INAEL 13.86(4.40) 395.01(99.73) 1.27(0.49) 0.44(0.09) 15.00(11.00) 0.52(3.40)

Z18 643.148 182.249 120.832 121.762 148.849 51.095
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Figure 6 Comparison of differences in writing speed in

different grades
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Figure 10 Comparison of differential accuracy

of writing results in different grades

332 MHAFELAN bRz W2 S E O
PEHHE b, AR T %, S AFER R T AR
G, VAR T =49, ANAERIRT L FH(P<
0.05), HA MR HAER Z [0 25 5 RG24 L (P>
0.05);@ TEWE S L, =FHMT 4F%, 7l
FIUAER (P<0.05) , ARG 2 (0] 22 7 T e it
X (P>0.05) ;B fEBE G A AL B[] R
b, — B PUAE HAR SR AE G 2 1], o A G AR R

E11 AREZESLRGERAERELE
Figure 11 Comparison of overall performance difference

of writing in different grades
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THEE X (P>0.05) ;@ £ B5E SRR L, 4R
BT — 4% (P<0.05), WWAELAL T =% (P<
0.05) , HAR AR F R Z W] 22 7 gt L (P>
0.05);® TERE BIKEN b, Z4ERE T —4EH
(P<<0.05) , A AP AFE R Z M 22 F 8 eG4 X
(P>0.05), W#%5.

£S5 HEBERLRIERZ BEFELLR

Table 5 Comparison of difference between different indicators in adjacent grades

WOAEG BEEE/(FHU/min)  BEER BESAG RERERE BERCRERPE B SRR
—5= <0.05 0.063 0.036 0.032 <0.05 <0.05
—5= <0.05 <0.05 <0.05 <0.05 0.866 1.000
=5 <0.05 1.000 0.010 <0.05 <0.05 1.000
IR 0.231 0.002 0.130 0.124 1.000 1.000
5K <0.05 1.000 1.000 1.000 0.148 1.000

3.4 BGHRENVFAS RN AC TR bR SR HER RS 1S B R R B (8] £ A OE (r>

PEHEE BEER . BERE 4 EnE
HREBCR MRS S BARR I Z BN 1
TEARSIE(P<0.05) . M HEER BELS M

-0.5), 48 L] LR 5 E SRR (0] 5 E A5G
(r=0.575) , 4% L AFE] R 5 5 554 22 8] 5 5
X (r=-0.999), WF6,

Fo6 FiTfHIEIRZ EAEXE

Table 6 Correlations between the various evaluated indicators

FEHE/(FH/min)  BEEH  BE5HE gHEMEER BESRCRMERYE  BERAEH
5 — -0.280" -0.202" 0.202" -0.337" 0.353"
P 0.000 — 0.225" -0.227" 0.271V -0.549"?
BEGE 0.000 0.000 — -0.999"? 0.237Y -0.574?
4% LB fE] EL % 0.000 0.000 0.000 — -0.239" 0.575"2
B 5 R A PE 0.000 0.000 0.000 0.000 — -0.609"?
PG B FH 0.000 0.000 0.000 0.000 0.000 —

1) BAFEE GO /NF 0.05 B, FRBH I E A M 52) r> £0.500.

Note: 1) The correlation is significant with confidence (bilateral) less than 0.05; 2) r>+0.500.
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Table 7 Comparison of results of the future writing

ability of primary school students

FEEAY T A B P{H
) (Hre) 2.893 0.000
15 AR R T -0.119 0.000
(Hre) -3.274 0.000

2 B 5 R e PE -0.099 0.000
E2 1 S [T 13.415 0.000

(W& 1.591 0.000

5 G R e -0.084 0.000
E4 1 [T 11.477 0.000

BE -0.010 0.000

(W& 5.538 0.000

5 R e -0.082 0.000

4 E4 1l R [T 5.445 0.002
BE -0.010 0.000

TESE -0.990 0.000

®8 NFERRBERANESEIEFSH

Table 8 Progressive regression analysis of pupils” future writing ability

R (AL R %0

R’ Fla Pla

F5 AR =2.893—0.119 X 1555 i S = 1

PG RIRERIH=-3.274—0.099 X F 5 SRR PE+13.415 X 48 LA A] Hp 2
PG RIARFI=1.591—0.084 X 455 W SFAER P+ 11.477 X 48 L FIR] HER —0.01 X 5 45 il
FE BARFE I =5.538—0.082 X 555 Sl R AEG 1 +5.445 X 48 L] HE 3 —0.01 X 4555 $5 1il

—0.990X HE%4

0.391V  696.079” <<0.001
0.599Y  811.335” <<0.001
0.715V  907.998” <<0.001

0.718"  691.542% <<0.001

TE 1) BERIAGMRRE S BE 5 2) TP R R A5 A5 35 S, % XL PAE <<0.05 BERIRE AT B 5L
Note: 1) Interpretation strength of the model; 2) to judge whether the model is meaningful. If the corresponding P<0.05, the model is

meaningful.

R9 BMNBRNZERBRINKRIERS EE (v2s/ Py, Py)

Table 9 Reference values of writing ability development indicators of primary school students in Fuzhou area (x+s/P,;, P,,)

g B PEHE/ (5 min) FE FBEG4 AEmRER PERRERY P55 AR
— 53 (1.57,4.07)" (422.12,589.62)"  (0.6,3.1)" 0.354+0.13"  38.79+£14.28” -1.7241.91¥
= 269 (3.35,8.39)" 472.13463.24”  (0.87,2.21)V  0.3940.10"  (10.00,36.00)"  0.19£2.01?
= 271 (5.98,11.7)" (340.45,543.85)"  (0.82,1.82)"  0.43+0.07  (8.00,36.00)”  0.5242.09%
oo 218 10.564-2.70% (341.21,543.41)Y  (0.73,1.63)"  0.46+0.06"  (4.00,30.00)"  0.4941.96”
T 153 11.632£2.99% (307.72,515.86)"  (0.85,1.71)"  0.4440.06” (8.00,30.00)"  (2.42,2.60)"
N 121 (9.46,18.26)" 391.024:65.14”  (0.78,1.76)V  0.4340.07”  (4.00,26.00)"  (2.88,3.92)"

T 1) B AN L IE A (Pag, Poy) 5 2) B e 1E 45504 FH (s ) o

Note: 1) Data do not satisfy normal distribution with (P, P,,); 2) Data satisfy normal distribution with (x+s).
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Research Reports on Assessment of Handwriting Ability in Children Aged 6—12 Years
by Using Smart Handwriting Analysis Recognition Platform
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ABSTRACT Objective By computerized analysis of writing ability assessment data, to accurately assess the quality and profi-
ciency of writing among primary school students, and to provide data support for accurate screening and assessment of those with
writing difficulties. Methods A cross-sectional study was conducted to evaluate the writing ability of 1 085 students from grade 1
to grade 6 in the Experimental Primary School Affiliated to Minjiang Teachers College, Fuzhou, Fujian Province, using the smart
handwriting analysis recognition platform (SHARP). The assessment indicators included writing speed, writing control, writing inte-
gration, time-on-paper ratio, accuracy of writing outcomes, and overall writing performance. Results Girls outperformed boys in
writing control, writing integration, time-on-paper ratio, accuracy of writing outcomes, and overall writing performance (P<0.05).
Right-handers were superior to left-handers in three indicators: writing integration, time-on-paper ratio, and overall writing perfor-
mance (P<0.05). The development trend of primary school students' writing abilities: 1) In terms of writing speed, there was an over-
all trend of gradual acceleration in grades 1 to 6. As the grades increased, the writing speed gradually accelerated between adjacent
grades of grades 1 to 4 (P<0.05), and between grades 5 and 6 (P<0.05), but the increase in writing speed between grades 4 and 5
showed no significant difference (P>0.05). 2) In terms of writing control ability, the overall trend of grades 1 to 6 showed a gradual
development, with the performance of writing control ability in grade 3 being better than that in grade 2 (P<0.05), and the perfor-
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mance of writing control ability in grade 5 being better than that in grade 4 (P<0.05), and there was no statistical significance between
the other adjacent grades (P>0.05). 3) In terms of the writing integration ability and time-on-paper ratio, as the grades increased, the
higher grades developed better than the lower grades between adjacent grades 1 to 4 (P<0.05), and the difference between grades 4
to 5 and 5 to 6 was not statistically significant (P>0.05). 4) in terms of the accuracy of writing outcomes, grade 2 was better than
grade 1 (P<0.05), and grade 4 was better than grade 3 (P<0.05), and there was no statistically significant difference between the oth-
er adjacent grades (P>0.05); 5) In terms of overall writing performance, grade 2 performed better than grade 1 (P<0.05), and the dif-
ferences between other adjacent grades were not statistically significant (P>0.05). There was a significant negative correlation be-
tween writing control, writing integration and writing outcome accuracy and overall writing performance (#>-0.5), a highly positive
correlation between time-on-paper ratio and overall writing performance (#=0.575), and a highly negative correlation between time-
on-paper ratio and writing integration (=-0.999). Writing outcome accuracy explained only 39.1% of the variation in overall writ-
ing performance, and writing outcome accuracy, time-on-paper ratio, writing control, and writing integration together explained
71.8% of the variation in overall writing performance. Conclusion At the primary level, girls generally outperform boys in writing
ability, but sex and dominant hand still do not predict overall performance in writing. As the grades increase, students' writing abili-
ties tend to mature. Writing speed reaches a plateau around grades 4-5, writing control develops more rapidly in grades 2-3 and 4-5,
and writing integration and time-on-paper ratio enters a relative stable plateau after about grade 4. Accuracy of writing outcomes
alone is not suitable as a predictor of overall writing performance; writing control, writing integration, and time-on-paper ratio have
strong effects on overall writing performance and can be combined as predictors of overall writing performance.

KEY WORDS intelligent handwriting analysis; handwriting ability; writing difficulties; assessment; children
DOI:10.3724/SP.J.1329.2024.03009
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Crocin Alleviates Hippocampal Neuron Injury in Rats with Cerebral
Ischemia—Reperfusion by Inhibiting JAK2/STAT3 Signaling Pathway

LI Xiaolei, ZHU Haisheng, MA Ruijuan, YAO Li", HU Ke, FENG Lina, WANG Xudong
Handan Central Hospital, Handan, Hebei 056000, China
*Correspondence: YAO Li, E-mail: Ifsyxiaoyu@163.com

ABSTRACT Objective To investigate the effect of crocin (CRO) on rats with hippocampal neuron cerebral ischemia reperfu-
sion (CI/R) injury and explore its potential mechanism. Methods A total of 144 male SD rats were selected and randomly divided
into sham group, model (CI/R) group, CRO low-, medium-, high-dose (CRO-L, CRO-M, CRO-H) groups and nimodipine (NMP)
group, with 24 rats in each group. The CI/R rat models were established by suture method. Rats in each group were administered by
intrabitoneal injection (ip) once a day starting 7 days before modeling (the CRO-L, CRO-M, CRO-H groups were given 10, 20, 40
mg/kg CRO by ip respectively; the NMP group was given 1 mg/kg NMP by ip; and the sham and CI/R groups were given normal
saline 5 mL/kg by ip). After 24 hours of reperfusion, the learning and memory ability of rats was detected by Morris water maze test.
The cerebral infarction rate was detected using TTC staining. The neuron pathological changes of hippocampal CA1 and CA3 were
observed using HE staining, and the neuronal apoptosis of hippocampal CA1 and CA3 was examined by TUNEL staining. The levels
of interleukin (IL)-1p, IL-8, tumor necrosis factor-a (TNF-a) in hippocampal tissue were detected by ELISA. The expression of
Janus kinase 2/signal transducter and activator of transcription 3 (JAK2/STAT3) signaling pathway related proteins in hippocampal
tissue were detected by Western blot. Results Compared with the sham group, the learning and memory ability of the rats in the CI/
R group was significantly decreased, and the cerebral infarction rate significantly increased (P<0.05); the neurons in hippocampal
CA1 and CA3 showed pathological changes, such as reduced neuron number, enlarged gaps, vacuolar degeneration, blurred nucleo-
lar border, and inflammatory cell infiltration, and the apoptosis rate significantly increased (P<0.05); the levels of IL-1p, IL-8, TNF-a
in hippocampal tissue significantly increased (P<0.05); the expression of p-JAK2, p-STAT3, high mobility group protein B1, Bcl-2
associated X protein (Bax), cleaved Caspase-3 and the ratio of p-JAK2/JAK2, p-STAT3/STAT3, Bax/Bcl-2 significantly increased,
while the expression of Bcl-2 was significantly decreased (P<0.05). Compared with the CI/R group, the learning and memory ability
of rats in the CRO-M, CRO-H, and NMP groups significantly improved, and the cerebral infarction rate significantly decreased (P<
0.05). The neuron pathological changes of hippocampal CA1 and CA3 significantly improved, and the apoptosis rate significantly
decreased (P<0.05). The levels of IL-1p, IL-8, and TNF-a in hippocampal tissue significantly decreased (P<0.05). The expression of
p-JAK2, p-STAT3, high mobility group protein Bl, Bax, cleaved Caspase-3 and the ratio of p-JAK2/JAK2, p-STAT3/STAT3, and
Bax/Bcl-2 significantly decreased (P<0.05). The above effects of CRO were dose-dependent, and the CRO-H group was significant-
ly superior to the NMP group in terms of learning and memory ability, hippocampal CA1, CA3 neuronal pathological changes and
apoptosis rate, inflammatory factor level, and the expression of JAK2/STAT3 signaling pathway related proteins (£<0.05). Conclu-
sion CRO may play a protective role against hippocampal neuronal injury in CI/R rats by inhibiting the activation of JAK2/STAT3
signaling pathway, reducing inflammation and neuronal apoptosis.

KEY WORDS cerebral ischemia-reperfusion; crocin; hippocampal neuron; JAK2/STAT3 signaling pathway; inflammation; apop-
tosis
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