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Effect of Alcohol Extract of Spore Powder of Lasiosphaera Calvatia on Wound Healing of
Full-thickness Skin Defect in Mice
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[Abstract] Objective: To compare the effect of different solvent extracts of spore powder and fruiting
body of Lasiosphaera Calvatia on fibroblasts and wound healing of full-thickness skin defect, in order to screen
the optimal medication part of Lasiosphaera Calvatia. Method: The effect of water extract and alcohol extract of
spore powder and fruiting body on cell proliferation and cell migration of mouse skin fibroblasts (MSF) were

examined in vitro. Cell proliferation and activity test (CCK-8) method was used for cell proliferation, scratch
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assay was used for cell migration, flow cytometry was conducted to explore cell cycle, enzyme-linked
immunosorbent assay (ELISA) was used to determine the production of collagen | and Il . At the same time, a
full-thickness skin defect wound model was established to investigate the therapeutic effect of different solvent
extracts of spore powder. Ultraviolet-visible spectrophotometry was used to measure the contents of index
components in different solvent extracts. Result: The water extract of spore powder and fruiting body had
certain cytotoxicity, while the alcohol extract could promote proliferation, migration and production of collagen
I and I of MSF, and the effect of spore powder was significantly higher than that of fruiting body. When the
concentration was 10 mg-L™", the cell proliferation rate of alcohol extract of spore powder was as high as
(159.22+15.95)% , and could promote MSF from the G,/G, phase to S phase and G,/M phase with an increased
proliferation index. The alcohol extract also promoted the migration of fibroblasts, secreted collagen I and III.
On in vivo model, the alcohol extract of spore powder significantly accelerated wound healing on mice,
effectively promoted the complete epithelialization of wound tissue, and generated new collagen fiber. The
results of determination showed that the contents of polyphenols and flavonoids in the alcohol extract were higher
than the alcohol extract of fruiting body. Conclusion: The alcohol extract of spore powder in Lasiosphaera

Calvatia has active components in the treatment of wounds with good development prospect, and the medicinal

components may be polyphenols and flavonoids.
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Fig. 1 Effect of alcohol extracts of fruiting body and spore powder of Lasiosphaera Calvatia on scratch healing of MSF (x50)
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Masson e {1, , 5% FH 't 2% i 1ol % 0 4% e 400 00 e I A it
1% 5, Masson i i 4 4 V) 7 v Jie J 2F 4k 52 £, L
£ Y | 2T 4k 2R £ 40 i 5L 41 €0, 76 B T B 0 2 % A
A T v e A5 B AL BE 3 Be X4, R Tmage J 1.53 %K
A0 S G B LT 4% i . HE Y £5, 45 B 2 0, 78 3 4
J5 5 14K, By 3 6 st 45 0 4 A 2 1 21 AT DL 3R
A A T AR T L A RS HE ST, bR b s R, Rk
JZ YR G5 R 52 T O, e PR AN I T A b o
017y B 1 0 21 %) B e X A /N T AR AL 45
5 IEH B Bk P20 . thEGF B i 41 A 55 0 46 1 7K 42
Yy 41 B 1w R B ™S 0 R PR AR MR, b AN 58
B KR Z OO U, A AR B 22 e P AR e (a5
REQmAEGHE %, AlHAGHIREZ &
Ji2 I 2T 4 B 8 A, Masson e €8 R DI R 5L £F 4t 2k A
WA, 0T L 0 DX 3R 2 R AT LA B T FH 24 0 R
JEET 4 B I B B o i Masson Y {5 45 5Ll 1, 1 Ak
Jo 5 14 K, 25 40 T R B % R AN A Y €8 DX, U
A1) 1T Ak B AR T O TR o A M DT A, b S o
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E:A ZEAH;B. DA THERYH C. DA THKIRY
21 ;D. thEGF $E i 20 (& 3 [A] )
B2 DhiFH A E AR N BR B B ER R 1 61 E e E A
Fig. 2 Effect of different solvent extracts of spore powder of

Lasiosphaera Calvatia on full-thickness skin defect wounds on mice

R5 DHAFHARBFNRRYHUEEARER G+
Table 5 Comparison of wound healing rates of different solvent

extracts from spore powder of Lasiosphaera Calvatia (x+s)

BT A2 /%

415 EIRDN EADN $ 14K F21 R
(n=22) (n=16) (n=10) (n=4)

Z3 140

) ] F 22.84+20.57 35.15+18.82 74.20+11.09 86.88+8.10
M BRI A

i T 3.65+24.78%) 23.46+21.83 62.08+12.45 82.79+6.86
KR A

rthEGFEHRZL  6.08+£15.45" 20.06+21.25 54.57+11.55% 81.12+8.18

17.20+£12.03 34.36+14.93 63.56£12.18 78.18+10.93

TR A 0 AL 0 AT 2 A R O B g, A T %
T e DXl A i T A A T S AL
Ih 2 £ 1 k3 K 42 W 2H (P<0.01) , #F — 2B IE W] 5 ) 10
b A ) A A A e DR 2 L TR 2E A U i R
Bl A . WK 3 M6,

2.3 EhEhOR[E AR Y & S R D
231 FREENE R % RIS SR T
(4 7K $2 9 AN B R 3 T TR 0 R
H1,105°C T3 h, & T TS TR 30 min, BE
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A
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D
HE:f5 Masson s,
2 R 2 v o A T DX R A Sy TE R B K L B £k D HE P AR
0 A T T T A

E3 SHARFHARBENRRYNCIEBRERE <50
Fig. 3 Effect of different solvent extracts of spore powder of

Lasiosphaera Calvatia on wounds (x50)

Fo6 DEFHARREIREY X ) R 4% ER R (ts)

Table 6 Effect of extracts of spore powder of Lasiosphaera

Calvatia on collagen fiber density of wounds(x+s) %
@5 DGIEIFEF AR B b Y T A 2
n Hfd n Hfd
ISk 30 62.07x16.76" 15 62.71=16.22"
LT EER A 30 78.22+10.08 15 82.12+7.80
AT HKEDA 30 63.8718.61" 15  59.02+21.94"
rhEGF i 241 18 60.56x17.63"” 9 50.59+15.53"

T 5 ST R B 4 L Y P<0.01

M A R A FR O B, TE AR T 96 R K R
Yo BEAR YR & I A S 5 (0.43440.014)% |
(0.191+0.016)% , 43 il & T F 5% fA 7K £ ¥ & [ 4t
(0.386+0.009) % FH i £ ¥ 5 & 1% (0.164+0.005) % ,
617 7K B 3 AT S AR OK $R ) TR 25 S B 5
T2 L (P<0.01) , 136 B 5 ) 76 7 F1 5 52 44 i 4
PR 0T b P A )

232 HEHBEAZKEGENE %KRBCAEHK
JE 0 3R 0 W AT 44 L TiE ) 0.5 g+ L7 BSA X R
il VA TR, O G R S ST 2.4 .6.8.12.16.20 pL &
96 fL# 1, fin PBS #h % 20 wL, f L A BCA T.4E
W 200 pL, F 37 °C/K ¥ 30 min, F 562 nm &b I &
A, UL BSA XF BRGS0 & Wk BE R B AR L A AL A,
o il A o £, A5 180 9 U7 B ¥=10.248X+0.134 5(r=
0.996 6) , £k 78 i 0.004 5 ~0.045 5 g- L, %)
T W T AR K R Y AE B P AT 3 0, A
AMEEARKZRS &, R,

233 ZHEERME R OR BRI, DL

x7 DHFRABHNEBYPIEREIHRES B GLs)

Table 7 Contents of index components in different solvent

extracts of Lasiosphaera Calvatia (x+s) mg-g’
W AR+ K E2ii E4) Sl H T
” (n=4) (n=6) (n=6) (n=6)
{7 386.18+11.66  30.38+1.25 - -
oK)
5 355.75+13.707 29.50+0.96 - -
oKy
Lk - - 62.41£0.36  21.99+1.90
BB
Iy - 51 - - 54.10£0.34% 14.43+0.64*
R

T = 5 A AR I R R O 41 B P<0.05,7 P<0.01

RS AT . RS i HUE ) 18 R BT SRR A K
PEPIE i, 50 CCHERE 28 & 2 ik B 1 g-mL", il
A 355 95% LB 18 AR g, B RE I 5) 5 T 4 °CH
B 12h, B0 (17 remin”, 30 min, £ 16 cm) , 5
T8 L ULE MK 35 OF 2 28 2 10 mL IR 2) , 13 53
TFIARFIIE T8 0 Z WA IR . KRB 0.1 g- L' 4
25 X R 1 0.2.0.4.0.6,0.8 1.0, 1.2 mL, 43 4l
BT 10 mL HZE A P B MK 2 2 mL, i 5% &
T3 ¥ W 1.0 mL, R T 3 I A MR B R 5 mL, 4%
57,100 °C/K ¥ M# 15 min, VKA 10 min, 58 424 4)
J&i 7E 490 nm Kb I 5 A, LA X B 5 A v R M B A
B, A KA bR, A3 0 5 FE Y=50.744X-0.01 (r=
0.997) , £ PE YL FEl 0.002 5~0.015 g- L. 4% % & HL[A]
— OB T RO VA 1 mL, ) 0 SN GE 6 WK, 3
A A B A T R E D 25 (RSD) 1.9% , it B AY 2% 45 % i
RAF o 3 168k T 500 220 0 W4 0 oK
205 MG % B mL, 4000 Tl 45 )5 0.5.10. 15,
20.25 min U 2 4,315 =% 4 B RSD 4> 3 K 1.3%
F2.2%, U6 B AR 32 A 98 W LE 25 min N ARE VE R AT .
L 2 367 493 R SR (R K 42 38 B P AT 6 43 L TR
251 £ 22 WV, B RE 20 1% 5 0 SRS 8 B EC 1 mL,
[A] 0 52 L 138 % A B9 RSD 239 4 2.8% F11 3.5%,
VL% T A R RAF . B 96 TR R SR AR
A K S s &, P AT 6 Oy, Rk il 25 22 v U, T
20 1% 5 K 2% BT mL, 23 S0 A RS 4 0 S R T T
0.7 mL, [R¥E I 52 A4, 715 =35 00 IR DR 43 51 Ry
99.40%~104.69% F1 95.29%~104.81%, RSD 43 %1 Jy
2.3% M 4.4% , B WZ 7 vE e T 5 . B S A 1
T SR A 22 B0 WS o, P47 3 4, RVE I 2 4,
IR, kT,

234 Zy & ME R Folin-Ciocalteu I &
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LU EFRY . BEBER0.104 g LR E
1R %t B8 5 %5 90.1.0.2.0.3.0.4.0.5 mL T 10 mL
L2 T, i A 2818 7K 6 mL, iR %4), Jin 1.0 mol- L
Folin-Ciocalteu i 77 0.5 mL, JE 57, il A 20% ffk ik 40
B 0.75 mL, I 4], MK 2 10 mL, 40 °C /K i 2 Ji
40 min, T 755 nm AT 5E 4. LA &k B R R AR A
AR, A B 7 R Y=0.138 1X+0.018 4 (=
0.997 1), £k PEJELHl 1.04~5.20 mg- L', K5 %5 4 Bk
BT IR A SR W1 mL, [R E I 5E 4, — 334 g2
FE 6K, T RSD 0.9%, Ut W1 {4 45 % R4 o K
P S ) SR A R BE R ) 45 1 mL, 43 5T
45 0.5.10.15.20.25 min il 5E 4,315 — % RSD
53 3R 0.4% F110.5% , b B {1 42 5 %5 W 7E 25 min N
P E PR RAF o WU B 46 1 8 A SRS 5 (n=6) ,
il F 5 2h £ K AN 7 S AR BE AR ) L RS A HU ] mL,
] g 2E A, H5 % RSD ¥ K 0.6%, 1t B 1% 7 i
EEM R BB RS & (n=6) ,
il B 5 2 £ 40 AN T SEARBE AR ) RS B i U] mL,
A3 B A B F R A R 0.9.1.0 mL, [ 325 U
FE AL THE R R S 0 97.71%~104.32%
H196.25%~102.92% ,RSD 4351 4 2.3% 1 2.8% , Ui ]
T R E T RE L B Bl A6 1 R R T S AR Y e 4
Y, A7 30y R E A B2, LR T,

2.3.5 BESEWNE  SRHAICL A ENE, L
THEI . K% W 0228 g L'/ T XF 1R % i)
0.3.0.4.0.5.0.6.0.7.0.8 mL T 10 mL H. 2%,
1% S 4 mL, TG K O BEE 4 % 10 mL,
40 °C /K ¥ 20 min, 7 407 nm AL 5E 4, D) 5 & vk
J AR BR L A R YA AR, A5 I IH S R Y=22.293X-
0.035 7(r=0.997) , £k 1k i [l 6.84~18.24 mg-L"'. #
WA HUN T X IR S 0.4 mL, [R]¥E I AE A, 3% 21
FE 6 UK, 15 RSD 0.9% , Ut B AL #5 KG %5 B R 4F . K
% U ) SR R R B R Y & 2 mL, 43 T
4 )5 0.5.10.15.20.25 min il & 4,315 — % RSD
53 912 3.0% 1 1.7% , 156 B A4k 9 W AE 25 min Y
R Mk R Ao TS 46 8 - S AR AT 6 407, 1l
A R TSR BEAR ) N % R 2 mL, 45
AT 6 40, [F VLD 22 4, 115 — 3 RSD 437l 7 0.8%
N 1.9%, VLI Z 7 2 M R A, B 48 7 8 Al
TR, AT 6 6y, il A% B B 6 by B S A e 4R
P oKE % B HC2 mL, 43 5 TR B A R 0.2
0.3 mL, [A] ¥ W 2 A4, 35 = 35 Ik 180 i 22 4300 oy
95.33%~102.87% HI 96.23%~104.13%, RSD ¥ W
2.8% , Ut W% 77 1 E i TR o B ) A R A S
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(LN 7/ B i G R M (1 R7 U1l DAERZ B g o W s s
LR T,
2.4 SiibegkbE SR A GraphPad Prism 9 #0447
GEAT 4 Mt , SE B0 B SR x£5 R, P 4L IR FE R
K3, 22 20 R L HCR F B R 2R 22 43, P<0.05 il
P<0.01 /R 2 7A 5145 3L
3 itig

B T A Ak AR A A Ak i DY AR E BT | 3 A R
FEFHTT S b B G AR S A AT AN A Y 1 A T RS
56 W b B2 AL TR 2 A2 AR R R A A1 2 Ak
TR R B R 2B T A O OGBS 1 Y
R HE 52 BH 50 P R ) T R R R A O i 2
BLHI AL 5 B TR AB 52 40 B i 26 3 5 L 7% B i B ol 2
PR T, A A AN o 7 A e D R O FE RO . AR
2% 240 M 2 0 1 A G G AR D Y AR S A, R
WA DB 1R A A A AN R BT A 2 R A A BUE
GAEH o HGE W, 08 v E B T, G R bR IR
I K R It 9, A AR R OR A 325 AR A A i
(4 T 8 S8 A OGS L M 2 Ak 4B Y MG SR RE ) T
K TR T RE R R N 23 5] R B R 1 AR E AR ) (B
i A RS B 2 B A R B RS | B 4R I Dy i
Z LR A BT O VR A EE I DHELL AL
BRIt , B 805 1 52 0 2T 4 40 MO 1Y) 1E K T R, A 2F i £F
EIE IR G - AN U T A S P LR R R
AE A HE B T A A | R INE P P R T AR A R
FRAET R A Z 8 [R) B2 36 97 0 1 X A
BT B A 5 A R AT

ko AN E S A0 . HAR
FH 2 A0 1 SR (B SRR B W BT
T, ANIE A Im R 25 . Sah il 7R fE N 25k
FENEY, BA R0k R P, TS T
K& 2. © A BFFEIE W] H 3 £ B4 O 3 R B
ok 2T 24 4 EL A (R T AR 5 ORI g A i 3
AR—H, ECHR19 W5 Bl b A SCRE T 53
61 H3 RN 52 AR B 25 %06 B, 3 i X MSF 1 #%
Ji D 2 E A B L B A Y 5 6 O R S )
TR IT B T d AR FH 29 O3 O A8 B A A 0T
T /N BT B 4 U2 R R i P B TR Y 5 E T 46
F ok BB W 0 A T VA T AR B, A L ds SR AT
43 O BE 0 2 4 B rh A AR R A 1 A AT )
61 ¥ 36 97 B T Y 25 RO o3 T RE R 2 5 BT 2K
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WERTTFYREERE. XS &EBENS
BN R K 5 Hh, Db B 2 K20
C Bl B E AT T 2% i 96 20 400 ) 9 400 0 24 A
P 20 B 7S 7K Y 20 i 1 9 o AR A
b 2 96 5 M R SR B 4 ) X MSF B AT i 3 5 T
B, HLAR 7 ROR WY W T e A SR U =X A
FR XS b A6 by | S A P 4 A o A i 4 AR Y
PLHI AT T 0020005, & I Y Be 4 R0 GG, 1, 1
RS HIH Go/M I, HL6 7y 15 B 1y 1) 494 B 45 0 8 2%
o T SRR ), T A G A A R B I
P TR SR Y B ) 5 4 B % MSF 41 i
JEI Y, fE ik MSF 3958 o 1 b K AR 6 T 4 o A
AN AT S 5 R R R S 25 R R, B g AN [
B W) A 3 ) O A AT RS ROR A AT MSF A
B % o] BT YIRS, PR b R AL R B
Ry BORME T 7 524K o It 25 2 40 Ah B ot f)
B Ay, NR H2 R P 32 A FE (Y J2& collagen T
collagen T, & ¥ 32 5 2L 2045 ¥ VA 5 40 Jfd 34 7 i
B R AR B TR ELISA K I 45 R 3%
W, I A ) Pt 32 ) 2 o 80 2T 24 40 B A= O 3
collagen 1 .collagen Il , #f il 38 i 42 i#F collagen 1 .
collagen I A% A= A5 N P JE Al 40 it 40 356 o, I8 35 08 A4
ZH AV TPE K I R B A B (2 R T
WA, BT BRI T 7S84k, AN 4 )2 K
oK ke 458 A 1) T A5 RS S 56 pE — P R A TR B R W)
A B T A A AR, WA R R T 2H 4 B
Ak B 5 P AN R T R T R AR R T A A Y A
Lh gy A [v) T 482 ) 2 AT 6 i 1) 22 1 D B IR 28 1, 3X
P 28 1853 2 A N BB AU R IR T B AR e B T
rh o O UM A T SRR . A SOk
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1% % (HPLC-Q-TOF/MS) 45 £ AR X By )y 41 ¥y i 412
W10 b 24 0 oy R AT S M O R EOY S ST T A
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