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Protective effects and molecular mechanisms of ''differential treatments of
the raw and processed'' Huangjing (Polygonati Rhizoma) on ischemic
stroke rats based on JAK-STAT/NF-kB pathway

LIU Hongmei, ZHOU Pinglan, WANG Zhuxin, PENG Min, OU Qiaoling, DENG Lanbing, ZHOU Yi*
The Second Hospital of Hunan University of Chinese Medicine, Changsha, Hunan 410005, China

(Abstract] Objective To investigate the protective effects and molecular mechanisms of raw and processed Huangjing
(Polygonati Rhizoma) and their active components in treating ischemic stroke (IS) rats through network pharmacology and experimental
studies. Methods A network pharmacology approach was used to construct a "key component—core target—pathway" network diagram
for raw and processed Huangjing (Polygonati Rhizoma) in IS treatment. Fifty—six rats were randomly divided into sham-operated,
model, nimodipine (20 mgkg), low—dose raw Huangjing polysaccharide (0.1 gkg), high-dose raw Huangjing polysaccharide (04 gkg),
low—dose processed Huangjing polysaccharide (0.1 gkg), and high—dose processed Huangjing polysaccharide (04 gkg) groups. Except
for the sham—operated group, IS models were established via the suture—occluded method. After successful modeling, drugs were
administered by gavage once daily for seven days. Longa neurological function was scored using the Zea lLonga scale before
administration and at 0.5, 1, 3, 5, and 7 days after administration. After seven days, brain tissue was collected to calculate brain
water content. Serum levels of interleukin (IL)-1B, IL-6, tumor necrosis factor-o (INF-o), malondialdehyde (MDA), catalase (CAT),
superoxide dismutase (SOD), ubiquitin C—terminal hydrolase L1 (UCH-LI), neuron—specific enolase (NSE), and glial fibrillary acidic
protein  (GFAP) were measured by ELISA. Western blot was used to determine protein expression levels of phosphorylated Janus
kinase 2/Janus kinase 2 (p-JAK2/JAK2), phosphorylated signal transducer and activator of transcription 3/signal transducer and
activator of transcription 3 (p—STAT3/STAT3), phosphorylated nuclear factor-kB/muclear factor—-«kB (p-NF-kB/NF —«B), B—cell
lymphoma-2 (Bcl-2), Bel-2-associated X protein (Bax), and caspase-3 in brain tissue. RT-qPCR was used to measure the relative
mRNA expression levels of Bel-2, Bax, and caspase-3. Results Network pharmacology identified protein kinase B a, cytochrome
P450 family 2 subfamily D member 6, and STAT3 as common potential targets of raw and processed Huangjing (Polygonati
Rhizoma) for IS treatment. Estrogen receptor o, dipeptidyl peptidase <4, and androgen receptor were unique targets for raw
Huangjing (Polygonati Rhizoma), while caspase—3, metabotropic glutamate receptor 1, and solute carrier family 1 member 2 were
potential targets for processed Huangjing (Polygonati Rhizoma). Oxidative stress response and inflammatory signaling transduction
were common pathways for both. Compared with the sham—operated group, the model group showed increased brain water content
and neurological function scores (P<0.01); elevated serum 11-1B, 1L-6, TNF-a, MDA, UCH-L1, NSE, and GFAP levels (P<0.05); and
significantly decreased CAT and SOD levels (P<0.01). The protein expression levels of p—JAK2JAK2, p—STAT3/STAT3, and p-NF-
KB/NF—«B in brain tissue increased (P<0.05), and the mRNA and protein expression levels of Bax and Caspase-3 elevated (P<0.05),
while the mRNA and protein expression level of Bel-2 decreased (P<0.05). Compared with the model group, both low— and high-dose
raw and processed Huangjing polysaccharide groups showed reduced neurological function scores after five days of drug treatment
(P<0.01). Raw Huangjing polysaccharide groups had lower serum levels of IL-1B, I1-6, and TNF-a (P<0.05, P<0.01), while processed
Huangjing polysaccharide groups showed reduced serum levels of MDA and UCH-LI (P<0.05, P<0.01). High—dose raw Huangjing
polysaccharide group and processed Huangjing polysaccharide groups showed increases in serum SOD level (P<0.05). High-dose
processed Huangjing polysaccharide group showed decreases in p-JAK2JAK2, p-STAT3/STAT3, and p-NF-kB/NF-«kB protein
expression levels (P<0.05, P<001), as well as mRNA expression levels of Bax and caspase-3 in brain tissue (P<0.05, P<0.01). High—
dose raw and processed Huangjing polysaccharide groups exhibited elevated Bel-2 mRNA expression level (P<0.05). Conclusion
Both raw and processed Huangjing polysaccharides can alleviate neural injury in IS rats, and the mechanism may involve reducing
inflammatory cytokines, improving oxidative stress, lowering neural damage biomarkers expression, and modulating the JAK-STAT/
NF—«B signaling pathway, thereby attenuating cerebral inflammatory reaction.

(Keywords]) raw Huangjing (Polygonati Rhizoma); processed Huangjing (Polygonati Rhizoma); ischemic stroke; JAK-STAT/

NF-kB pathway; differential treatments of the raw and processed
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omim.org/) , 2 1S FZ I FE K A H S, R
I P S B HE 4R o B ok UniProt 085 22 (https://www.
uniprot.org/ ) Gt —FE I 4R o RGBT TR A HIHE
HAPIRIEPRIBCE AR B AR TR R
IS B T TEAE FHAE R, Tl i 2 o 6 B BT
Gene Degree A EHEAT I 1L , A9 A KT (i £y
BB, UERAS B HATRH O M ) HE A A A DG B A
B B G EE R S S A STRING 4 2 (https://en.
string—db.org/) AR I - FHUBAHEAEFHC R JF
X TR PRI T 8 ARF D T i85 NetworkX
A4 (networkx—2.8.2 , https:/networkx.org/documen-
tation/stable/release/release_2.8.2.html) % il #H 5 ¥
%K, Wid GO B (geneontology.org) Fll KEGG
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Table 1 Active ingredients of raw and processed

Huangjing (Polygonati Rhizoma)

R AFE R TR
RS Levulose AR D-Psicose
Palatinose B-Gentiobiose
Sucrose Levulose
D-Turanose Psicose

Leucrose

D—(+)-Cellobiose

myo—Inositol D-Turanose

B-D-Galactose Lactose
D—(+)-Galactose Sucrose
D—Psicose L-Rhamnose
D—(+)-Trehalose D—-Glucose 6-phosphate
Melibiose

B-D-Galactose

D-Glucose 6—phosphate
D—Glucose
D-Xylose D-Glucosamine

a,B-Trehalose
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