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Saikosaponin D Ameliorating Immunosuppression Induced
by Cyclophosphamide

CHEN Yunxi, LIU Fufeng
(College of Biotechnology, Tianjin University of Science and Technology, Tianjin 300457, China)

Abstract: In order to explore the effect of saikosaponin D (SSD)on immunocompromised mice,the immunosuppressed
mice induced by cyclophosphamide (CTX) were used to observe the effects of different doses of SSD on thymus and spleen
indexes, blood cell counts, lymphocyte proliferation and macrophage function, serum IgG and IgM concentration, the ratio
of CD4" and CD8" T cells and spleen cell apoptosis rate, structure of spleen and expression of JAK2/STAT3 signaling path-
way. The results showed that except for the number of erythrocyte and thrombocyte, all indexes in CTX group were de-
creased significantly (P<<0.05) , spleen structure was destroyed and apoptosis was promoted. SSD could significantly im-
prove the spleen structure, increase the proportion of CD4" T cells and reduce the apoptosis. The thymus index, leukocyte
count and p-STAT3 expression were increased significantly in the low-dose SSD group (P<<0.05) , while the body weight,
leukocyte count, IgG level, T cell and B cell proliferation indexes, the ratio of CD8" T cells and JAK2/STAT3 signaling ex-
pression were increased significantly in the high-dose SSD group (P<<0.05). Therefore, SSD could effectively enhance the
immune function of CTX-induced immunocompromised mice, and the mechanism might be associated with the activation of
JAK2/STAT3 pathway.
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Fig.1 Effect of SSD on body weight and immune organ of mice
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Fig. 3 Effect of SSD on proliferation of T and B lymphocytes and phagocytosis of macrophages
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Fig. 4 Effect of SSD on serum IgM and IgG of mice
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Fig. 7 Effect of SSD on JAK2/STAT3 signaling pathway in spleen of mice

0.5 0.25
* % * Y
o 04r s g 0.20 |
S 5]
g 0.3F i % 0.15
& 3 X 0.10 |
[:: 0.2 E:
= ?
2 0dr & 005
0 0
Control CTX SL SH Control CTX
21 53
(c) STAT3
N A
3 it i

MM TP A DNA & gL
ARSI iz T U R, (AR HRE R
et A4 471 16 40 i A ) L SR S R R [ AL
AT TP PGB IR R R, COA BT HER LA
BESIHIHR 2k 200 A0, FoARAE 8> EEN 2
B TFRRE S 2 B P RIS
A =L RS T R PR T e A
K5 R ) B SR G IR T /N B e S v O e
W —IRAERZS , HAT BT THBH B D, SR 07 71
TEI R BB TR A IH AL R GEPN | O AP
P 3 0 g 2511 L R B/ NS 3 T 4 7 b
Jil i A S, HAT A LSO 5 ST AR it Ty Al T 4%
S U /I B s A o T, 58 B S X 2 R
GiAT—ENE . SERRAT D RS AR YT I
Wy Z— , A T o T IR A AEDTR | BT Ao
PEP TGN, AR 2R R BRRE R AL r R A
ANy REPR 2 24 5 O R PR AR 5 2 B

FRPENOL peAh, Qi UGS TS RAT D
T CBL &k#it: ERK i (e ik ki am i o fk, 4 Bh
F eI E ALY 75 0 rh b A s/ RE o SR, e
AT D R EXIABERES S T AR
AN

ARHIFFE DL IR ok e A 32 11 B AR /N BROR A A
AR LSA R D 5, /NEUAE | B
SNE I A A ECE DL K 1eG S RIA T, T.B
200 0 3 5 O R R 5 9 R RV L AL CD4 RN
CDS" T ZAd LB =, 40 B0 T vsi 2, T &5 4 el
3, RIS BT D AT LU SR AR RS T
G, H 20 mg/kg FI4EEH 21T D EE 10 mg/kg )
BT T

AR, ABIEFER X AH AR FPLII A T PR SR
TS G R S IR T (STAT) K2 Z 5 Sl
S R A 8 e S B i 41 o S 7 A A 3
T G E N o 9T M B, 20 AT RE i R
STAT3 1)l iR T /K SF- 18 588 S 2 AR T /N BRI S Ty
RE o MR 75 0% M i 4 ML 0 T P R JAKY/STAT 38 i



« 28

PR I, DT o Y g B R0 e R b = 350 e
FEIIRE T VRS20, Bt T 40 alE | S5 A
AR E IS T, JAK/STAT 38 8% 7T e 5 M i i 44
DL KA DIRE AR A DG . S5 IFSE4E i, STAT3 11
PIEXT B Ak 25 2K A0 A DL R A g A B
B B 25 S H PO A S e P A 4 P AT i
LT B 0 o) A 7Y v AR 0 3t PR3- 0 %) 398 Jon A e
1M BE AR P S S HR IO AT DA A% A i
AL/ B, ZEI AR b LA 697 S i/ N >
JERE ST, HAUH T REt 5 JAK2/STAT3 15 518 1Y
WE A P AR A R R, ZRLEH R D T
JE /N T B 4N i 3G 5 T BB B e, R 41 21
JAK2/STAT3 %R 1R IE R ETHm, RS 2y
D A AEI i M % X B A ek

g5 PR, AW R BAEE 2T D RER I
kR T 0/ NS D REAIC T . BAEFMLEI T RE S
3 JAK2/STAT3 {55 B A G AR LR 1545 2
17 D S ARTT f 4 R e I RIB I T 7T
RN T BE S A ST 25 11, A2 I IR v
PR T SR

Sk -

[1] EMADI A,JONES R J,BRODSKY R A. Cyclophos-
phamide and cancer: golden anniversary[J]. Nature re-
views clinical oncology, 2009, 6 (11) : 638-647.

(2] 2K, 5%, B3 E, 5. SE5 25 MY o IR o o
(7). Pl R £ 2, 2023, 32 (21) : 61-70.

(3] PFHSR, FXK, 38T 0. SEIHM I s vy o R AR A 5
(0], VPG BRZG R0, 2017,29 (4) - 121-124,

(4] MEER, EAE, RE, 55 SR BAE R A2 iy
LT RAAOETE 0], W KRAEGEBE 2, 2020, 16 (10)
202-205.

(5] Z2¥, EXA], XUEE. S8 A: I 5 038 28 Hoo 6 BU5 &
FEAH N B m g 2 L], P2 B 516K, 2015,
31(2) :150-151.

L6] BUSEH, M, GEBTir, 5. Selfbornlior b 2 B4R ]
WEEkE [T). B2, 2018,35(5) : 103-109.

[7] XU X,CUI L,ZHANG L,et al. Saikosaponin D modu-
lates the polarization of tumor-associated macrophages
by deactivating the PI3K/AKT/mTOR pathway in murine
models of pancreatic cancer[J]. International immuno-
pharmacology, 2023, 122:110579.

[8] YING ZL,LI X J,DANG H,et al. Saikosaponin D af-

fects the differentiation , maturation and function of

9]

[10]

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

AEHEAREEE Fa0k FH20

monocyte-derived dendritic cells[J]. Experimental and
therapeutic medicine, 2014, 7 (5) : 1354-1358.

ERUAE, KR 2RI S AR SRR B R
TR (D). FPER24 4, 2017,23 (24) - 115-118.

QI Z,CHEN L, LI Z,et al. Immunomodulatory effects
of (24R) -pseudo-ginsenoside HQ and (24S) -pseudo-
ginsenoside HQ on cyclophosphamide-induced immuno-
suppression and their anti-tumor effects study[J]. Inter-
national journal of molecular sciences, 2019, 20(4) :
836-852.

SR, PR = B T R TR B3 A R B ot
W S T RBRIR TR D). K& K& EE
2R, 2022.

e, A2 Jp B fr sy, 45 SRR B 1T R VT IR IR e i
SO DIREAR T /N S VR (U], PEdb 2 aEae
,2020,35(5) : 680-684.

FHgER, T3, UKL, 55 SeWIEE U K 2 IR
FAWFSEERE (7). EARPBE2Y, 2024, 44 (1) - 96-100.
WA, BT (RE) AR BSHHEE
MFERS S50 PR A i/ s B A IALKONE (DT BGHT « JAR
2y K2, 2016.

QU P R,JIANG Z L,SONG P P,et al. Saponins and
their derivatives: potential candidates to alleviate anthra-
cycline-induced cardiotoxicity and multidrug resist-
ance[J]. Pharmacological research, 2022, 182: 106352.
ZHANG D, LUO G, JIN K, et al. The underlying mech-
anisms of cisplatin-induced nephrotoxicity and its thera-
peutic intervention using natural compounds[J]. Naunyn-
schmiedebergs archives
396 (11) :2925-2941.

QI X,FAN M,HUANG N, et al. Saikosaponin D con-

of pharmacology , 2023 ,

tributed to cancer chemotherapy induced neutropenia
therapy by promoting neutrophil differentiation via acti-
vation CBL-dependent ERK pathway [J]. Pharmacologi-
cal research, 2020, 160: 105149.
VTN~ S OO TR 700 BN 7 L T G R L A
T /N BB s D RE Y 5 R (D], b B 2 2 4, 2023,
51(3) :30-34.
MANDAL D, LAHIRY L, BHATTACHARYYA A, et al.
Tumor-induced thymic involution via inhibition of IL-7R
alpha and its JAK-STAT signaling pathway : protection by
black tea[J]. International immunopharmacology, 2006,
6(3) :433-444.
RODRIGUEZ-BAYONA B,RAMOS-AMAYA A,
(F4%% 36 )



+ 36

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

agriculture,2018,17(1) : 256-263.

Pk, L, S A, S AT SR fIG A R A R B
FEWGERER Z W T2 M HGU R RG], 'Rl
2015,36(22) :33-39.

SCRAE, XUHE25. i I I Y S IR A B e S s
PEBFIE ], AR, 2007, 28 (9) : 183-186.
NG, BEMG R, 5K 245E A AL Sy 2R ) o S H
hﬁ%ﬁ@ﬂ%ﬁlﬁm%ﬁ@Tﬂj@&@@%
138-144.

ISMAIL B B,GUO M, PU Y, et al. Valorisation of bao-
bab (Adansonia digitata) seeds by ultrasound assisted ex-
traction of polyphenolics. Optimisation and comparison
with conventional methods[J]. Ultrasonics sonochemis-
try,2019,52:257-267.

RUDKE A R, DA SILVA M, ANDRADE C J D, et al.
Green extraction of phenolic compounds and carrageenan
from the red alga Kappaphycus alvareziilJ]. Algal re-
search, 2022, 67:102866.

FERNANDES A, FERNANDES I, CRUZ L, et al. Anti-
oxid-ant and biological properties of bioactive phenolic
compounds from Quercus suber L.[J]. Journal of agri-
cultural & food chemistry,2009,57 (23) : 11154—-11160.
HUANG J,GUO X Y, XU TY, et al. Ionic deep eutectic
solvents for the extraction and separation of natural prod-
ucts[J]. Journal of chromatography, 2019, 1598:1-19.
AHMED T,RANA M R, MAISHA M R, et al. Optimiza-

[21]

[22]

[23]

[24]

[25]

[26]

AEHEAREEE Fa0k FH20

tion of ultrasound-assisted extraction of phenolic content
& antioxidant activity of hog plum (Spondias pinnata L.
f. kurz) pulp by response surface methodology[J]. Heli-
yon, 2022, 8(10) : e11109.

JANARNY G , RANAWEERA K K D S,
GUNATHILAKE K D P P. Optimization of ethanol based
extraction of phenolics from Ocimum sanctum flowers by
response surface methodology[J]. Biocatalysis and agri-
cultural biotechnology, 2022,45:102493.

ST, FAPUL, sk, /N AR B R T 20
L TTALAE Bt R BT A RS (7). RHEROL AL
2022,28(5) : 75-80.

LIAO J, XUE H, LI J. Extraction of phenolics and antho-
cyanins from purple eggplant peels by multi-frequency
ultrasound: effects of different extrac tion factors and op-
timization using uniform design[J]. Ultrasonics sono
chemistry, 2022,90: 106174.

VKB, ThUkE. TRIE A S 2 WY B UL 205
BAURACTE TP [V]. MR Silg , 2021, 34(6) - 87—
91.

FREIETE, KA, il 4.
YR i S RSN TR ().
k,2019,40(24) : 73-79

IRt L e o 1 B 2 M J i e s L
RS A B Relish Fl TRAF6 K:[H (¥ ) G843 7
[D]. %% IR R, 2022.

JER RIS [ A A 5 79 A R
B AEFE ST

SRR AR AF

(L% 28 W)

[21]

LOPEZ-BLANCO R, et al. STAT-3 activation by differ-
ential cytokines is critical for human in vivo-generated
plasma cell survival and Ig secretion[J]. Journal of im-
munology, 2013, 191 (10) : 4996-5004.

DING L, TAN Y, XU L,et al. Shengxuening extracted
from silkworm excrement mitigates myelosuppression
via SCF-Mediated JAK2/STAT3 signaling[J]. Chemistry

[22]

& biodiversity, 2021, 18 (6) : €2100139
CHEN W,ZHU L, WANG L, et al. A novel antithrombo-
cytopenia agent, Rhizoma cibotii , promotes megakary-
opoiesis and thrombopoiesis through the PI3K/AKT,
MEK/ERK , and JAK2/STAT3 signaling pathways[J].
International journal of molecular sciences , 2022 ,
23(22) : 14060.

RERIE: AR



