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Abstract: In recent years, polysaccharides have received much attention because of their high safety and good
immunological activity. The study of polysaccharide in vivo process is a key scientific problem that needs to be
solved for polysaccharide drug development. Some progress has been made in the field of polysaccharide pharma-
cokinetics and immunomodulation. However, due to the lack of both chromogenic and light-absorbing groups and
the complex molecular structure of polysaccharides, the in vivo processes and immunomodulatory mechanisms of
polysaccharides have been slow to be investigated. The effective combination of multiple techniques can break the
bottleneck of difficult tracing and unknown immunomodulatory mechanism of polysaccharides in vivo, and
promote the development and utilization of polysaccharides. In this paper, we systematically summarize the key
techniques in the study of polysaccharide in vivo processes and immunomodulatory mechanisms in order to
provide technical references and research ideas for the study of polysaccharide in vivo processes and immuno-
modulatory mechanisms.
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Figure 1 The main route of polysaccharide absorption
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Figure 2 Intestinal flora-mediated polysaccharide immunomodulatory mechanisms. A: Polysaccharide acts on the intestinal lymphatic system to

regulate immunity after degradation by intestinal flora; B: Polysaccharides are degraded by intestinal flora to produce short-chain fatty acids (SCFAs) to

regulate immunity
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Table 1 Common fluorescent label types
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Group Fluorescein Polysaccharide Ref.
Hydroxyl groups of polysaccharides (-OH) 5-DTAF Konjac mannan, yeast polysaccharides [37,38]
FITC Angelica polysaccharides, Ganoderma lucidum polysaccharides, Goji ber-  [39,40]
ry polysaccharides
RBITC Dendroglossan polysaccharides, Dextran [41,42]
MIA Dextran [43,35]
Amino groups of polysaccharides (-NH,) AF Seaweed polysaccharides [44,45]
Aldehyde group of polysaccharides (-CHO) APTS Malto-oligosaccharides [46]

ANTS Sulfate phycosan [47]




326 - Zj% %4 Acta Pharmaceutica Sinica 2024, 59(2): 322-335
(@] (0} OH
999¢
HOOC !
OH OH OH N=c
=Cc=§
AN P,
H&\VHO o FITC

OH OH OH
o
OQ( S:Cf\ - Oﬁ n
O COOH
O O
HO (e] o

Os 05 =0
\c C’ H3C\
HCI ,‘\‘ N
OH P SOV i W c. A~ OH OH OH
HO N o HO
lo) o o EDC-HCI [e) o o o (0] o le)
HO SO;H = o Ho HO
O OH 3 o OH OH

Ho' ©-" HzN /w py Q-0
HO HO
OH SOsH OH O _
ANDSA SO;

S0y

Figure 3  Structural general formula for fluorescent labeling of polysaccharides
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Table 2 Polysaccharide radioisotope labeling and application

Isotope Polysaccharide Concentration site Mode of administration Ref.

9T Lentinan Heart Intravenous injection [53]
Angelica polysaccharides Liver Intravenous injection [33]
Ginseng polysaccharides Intestinal mucosa Oral administration [55]
Fucoidan Kidney Oral administration; [57,58]

Intravenous injection

| Tremella polysaccharides Liver, kidney Intravenous injection [59]
Hyaluronic acid Joint cavity Oral administration [60]
Pullulan polysaccharides Liver Intravenous injection [61]

e Hyaluronic acid Joint cavity Oral administration [54]

*H Dextran dextran Intestinal mucosa Oral administration [42]
Mannan Liver Oral administration; [62]

Intraperitoneal injection
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