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JEFN10 g, PIMRZE10g, EFFE10g, L¥H10g,
KR 15g, tEA10g, B2 T A
FEERE . 105K &5 BLRE IR, R[OS =
a1, 25 g/ml, —20 CIHAT .
1.3 KA FeLE

WREL 41 B 53 2 ) & (Solarbio 24 F, 985 .
P8860) ; CD19 ¥k (Miltenyi 24 H), # 5. 130-
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5. C3010-0500); LIl (R a RAEYH
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Table 1  Comparison of BMS scores and inclined plane test results in each group at different times (x+s)
2051 P ] AL BMS E-453/455 BMS Bl PE43/53 RIS/
i FARLH Nl 4 9. 00+0. 00 11. 00+0. 00 40. 92+0. 50
ENERPN 4 9. 00+0. 00 11. 000. 00 39.08=+1. 48
ENENFN 4 9. 00+0. 00 11. 00+0. 00 39. 36+2. 00
ENEREPN 4 9. 00+0. 00 11. 00+0. 00 41.17+0. 58
Ik AT 4 9. 00+0. 00 11. 00+0. 00 40. 17+3. 00
ARG 1R 4 0. 50+0. 58" 0. 25+0. 50" 26.25+2. 54
Y NENPS 4 0. 25+0. 50" 0.25+4. 00 29. 17+1. 75"
ARJF 14K 4 0. 50+1. 00" 0. 75+0. 96" 30. 33+0. 61"
LB 3 Jr 4 AHI 4 9. 00+0. 00 11. 00=0. 00 40. 08+1. 03
ENERPS 4 0. 75+0. 96" 0. 25+0. 50" 24.58+1.90"
ENENFS 4 2.00+1. 15 1.75+0. 96 34.27+5.00* "
RIG 14K 4 2.75+3. 20" 2.75+0.96 " 35.672.05% "

W BMS, JENGZShIRETESY .

a) SETFARHFBELE, P<0.05; b) SGHBHRF R ILE, P<0.05.
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Table 2 Comparison of electromyogram and motor evoked

potential peak values of mice in each group on the 3rd day

after surgery (x+s)
20 51 A B RIEIE(E/V 38 85 & FL A I (E /mV
e F R4 4 4.72+0. 14 4.2420. 02
iR 4 2.55+0. 05 2.02+0. 05
BT 4 3.370. 14% 4.09+0. 15"

e a) SHAYITE, P<0.05,
R3 SU/MRIE 3 RIBUIE R HLEL
Table 3 Comparison of spleen length of mice in each group

on the 3rd day after surgery (mm, x+s)

415 k1 JERHE
BFALL 3 14. 20+1. 30%
ik 3 10. 80+1. 30
LB 3 Jr 2 3 13. 00£0. 71"

I a) SRS, P<0.05,

BOKTF 1,265, HP<0.05/F MimdehrE. 155
By AR e, A 10040 2R EH, Hip
374 LVE, 634 TF1E. R & I A 14 K
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WA BN B ES .
2.5 B R AKE3RIEREB 9 fe P Tom20 Fo
Cleaved Caspase-3 %& & F& ik b4
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0.05). SHEAIA AL, i i 7 4/ Bl Tom20



£ 2334 - = 2 A 2023 4F 11 A4 64 %5 22 1] Journal of Traditional Chinese Medicine 2023, Vol. 64, No. 22

LT ER G A R R L A | | &
Bl | e
AR A=F Ry V] | °
OB | o
FLBEHOR: | o
AN | e
BRI L A A A | o ) %?‘J 3
REEZXE |-e ; Iﬁ?jﬁ
FEE | o @ ‘MHuZk
“EBREAHFAEZEY | o - E;'m
A5 6
AR ‘ 11
fuli B 2 9 45
BRI |
SeE U A 1
BEITREE S S
WU R 145 &
NG AL IR FURNALGS £ 3%
BN A i
UDP. ¥ — i Rl v
SR T U | | ®
RO | ®
A% °
5 B RER AR AR °
FLIBERAR AR °
ot e 745 10 SIS &
IR R A 0 4 TE R 1t | Py
S0 B ®
P Bz it I Ak °
SHELF 2008 B8 14 1 142 °

il
o

o o

2 3 4 5 6
~Log,, (PE)

3B EE T TS BERO /N U 22 S 2R Y GO B AR T A R
Figure 3 GO enrichment analysis of differential proteins in the spleen of mice
with spinal cord injury treated by Wenshen Tongdu Formula

IR B - AL & R .
R RN Bl & R .
AARHE A .
fiEit 43 A .

ER -

B °

AR PHHE R .
LkgE 1 @ 1.75
Ry 1 @ 1.50
BERRRKEIRE 1 e
BT | e
2Rt
KHFRNEE
MAPKS{= 5l 4
ARSI VIR SENKFEREAL
WNEhE AR AR
R BUEIER
FULBIRRIL A
FEWE A
Righigz |

—log10 (Pfﬁ )

Sk e
® 5
@
@

20 30 40 50

CEER
B4 R 7 UR R R 22 57 25 N KEGG B 8B4 1

Figure 4 KEGG enrichment analysis of differential proteins in the spleen of mice
with spinal cord injury treated by Wenshen Tongdu Formula

oA
o



CP EAE 20234114 55 64 55 22 W Journal of Traditional Chinese Medicine, 2023, Vol. 64, No. 22 + 2335 -

F Cleaved Caspase-3 ik & i F MR (P<<0.05) .

Fz4 AL/ B 4R H Tom20 A Cleaved caspase-3
H R Rk R
Table4 Comparison of relative expression levels of Tom20 and
Cleaved caspase-3 proteins in spleen B cells of mice in each group

(/B-actin, x+s)

217 Uk Tom20 Cleaved Caspase-3

BFARA 3 0.7428+0. 1485" 0. 0203+0. 0041"
TR 20 3 1. 4605+0. 1830 0. 197320. 0247
R T 3 0. 5830+0. 0997* 0. 0414+0. 0071"

VE: Tom20, 2k IARANESE 2 FLHE 11 20; Cleaved Caspase-3,
TP R R R RE 3

a) SEEAIILE, P<0.05,
2.6 B ARG 14 KB JR AL A4 My gk

BI5oR, BRTFAREA/NREFESEE SR, EIE
B, BRE(S S IC R o AN ERUA RE 7 DX S AT
BRI, PR, SR AR I

PN NI

fBFARH EE
ERIARCN PR L ERVA- ok DU 2 U
BS5 SAUMIARJE 14 KA SRR R AR A 4R

Figure 5 Spinal cord MRI examination results of mice in each

R 4]

group on the 14th day after surgery
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Proteomic Study on the Effect of Wenshen Tongdu Formula (i5'5iE7%77) on Spleen B Cells in Spinal Cord
Injury Model Mice

SHI Lei'?, WU Chengjie’, CHEN Sixian'*, PAN Yalan’, WANG Lining"*, ZHAO Ruihua'’, WU Maco’,
MA Yong'*?, GUO Yang*’

1. School of Traditional Chinese Medicine & School of Integrated Chinese and Western Medicine, Nanjing University of Chinese
Medicine, Nanjing, 210023; 2. Laboratory for New Techniques of Restoration & Reconstruction of Orthopedics and Traumatology,
Nanjing University of Chinese Medicine; 3. Wuxi TCM Hospital Affiliated to Nanjing University of Chinese Medicine

ABSTRACT Objective To explore the effects and possible mechanism of Wenshen Tongdu Formula (i3 77,
WTF) on spinal cord injury. Methods Thirty-six C57BL/6 female mice were randomly divided into sham operation
group, model group and WTF group, with 12 mice in each group. The spinal cord injury model was established in the
model group and the WTF group using the modified Allen’s method, while in the sham operation group the spinal cord
was only exposed. Since the 1st day after surgery, 50 g/(kg*d) of WTF solution was given to the WTF group by gavage,
while 20 ml/(kg*d) of normal saline was given to the sham operation and model group by gavage, all for 14 days. Before
surgery and on the 1st, 7th, and 14th days after surgery, the motor function of the mice was evaluated using the
inclined plane test and hind limb motor function score (by BMS). On the 3rd day after surgery, the nerve electrophy-
siology was detected through electromyography and motor evoked potential ; the spleen length was measured, and B
cells in the spleen were sorted by magnetic beads; the differential expression of proteins were detected through pro-
teomics technology; and the protein expression of mitochondrial outer membrane transport porin 20 (Tom20) and
downstream cleaved caspase-3 in spleen B cells were measured using Western blotting. On the 14th day after sur-
gery , MRI was used to observe the recovery of the spinal cord. Results Compared to those in the sham operation
group at the same time, the BMS scores and subscores and the inclined plane test angle in the model group were re-
duced on the 1st, 7th and 14th days after surgery; the peak value of electromyogram and motor evoked potential were
reduced, and the spleen length was shortened, while the expression of Tom20 and cleaved caspase-3 increased in
splenic B cells increased (P<<0.05). Compared to those in the model group at the same time, the BMS subscores on
the 14th day and the angle of the inclined plane test on the 7th and 14th days after surgery increased in the WTF

group; the peak value of electromyography and motor evoked potential, as well as the length of spleen increased, and
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the expression of Tom20 and cleaved caspase-3 decreased (P<<0.05). The proteomics results showed that there were
100 differential proteins in the WTF group versus the model group, of which 37 were up-regulated and 63 were down-
regulated. GO enrichment analysis showed that differential proteins mainly played their roles in oxygen binding, exog-
enous apoptosis negative feedback, zinc ion response, and oxygen transport. KEGG enrichment analysis showed that
differential proteins were mainly concentrated in metabolic pathways, Huntington’s disease, oxidative phosphoryla-
tion and other pathways. Subcellular localization showed that differential proteins were associated with mitochondria.
Magnetic resonance imaging on the 14th day after surgery showed that the spinal cord structure of the mice in the sham
operation group was intact, and the segments were clear, with normal spinal cord signal; the low signal area in the spi-
nal cord injury area increased in the model group, and the spinal cord became significantly thinner; the injured seg-
ment had obvious depression in the WTF group, but the structure was more complete than that in the model group.
Conclusion WTF may promote spinal cord injury repair by regulating immune function, and its mechanism may be
related to inhibiting pyroptosis of spleen B cells.

Keywords spinal cord injury; immune function; proteomics; mitochondrial outer membrane transport porin 20;

pyroptosis; Wenshen Tongdu Formula (i&'&387%E )5 )
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