2023456 H | 2548 B 124 @ ‘:P.‘:P*’JTJT/\. Vol. 48, No. 12 | June, 2023

CHINA JOURNAL OF CHINESE MATERIA MEDICA

e e O M T D L o Al 0 e 2 B A T A 5t

EAK, BB, R B Xk, AR, TRARE
(LAPEHRF HFKR, LA Fd 250355)

[(FE] ERRRER R 2 St 20, BA B E B AR KR AR BEs i AL, (A pe o) g s A A
TTERGACEIXUR I A K AT, BRUT =4 B skkd BRI Zeib] ol (A 1 B | T RD ) TR b ] | %Jifz
ST Sy i , A A A N TS AT 25 DA R 3R G L AR T B O MK [ I T R BR R T B 42, 25 BB R
Jie AT ke, HREREARRENE . BUACHTFE R, e i e M A6 3 FL 2 IR e S E W, HA Pk T
BE PUILAE U AR MRS 2R G BRAE T, 12 SO A ML g s T 8 A2 o0 S 2 BRAE P 45 O T AT 20k, LAIDT R
T AR I ALAR AR B ) 8o W o A5 R DG 5 B il

(KR e, ol P (o 25 8EH]

Research progress on processing historical evolution, chemical constituents,
and pharmacological action of Bombyx Batryticatus

JIANG Qiu, WANG Ling-na, LIU Yan, LIU Qian, YANG Ran, ZHANG Yong-qing
(School of Pharmacy, Shandong University of Traditional Chinese Medicine, Ji'nan 250355, China)

[ Abstract]  Bombyx Batryticatus is a precious traditional Chinese animal drug commonly used in clinical practice in China, which
has the effects of extinguishing wind, stopping convulsions, dispelling wind, relieving pain, resolving phlegm, and dissipating mass.
The processing of Bombyx Batryticatus has a long history. As early as in the Liu Song period of the Southern and Northern Dynasties
there was a record of the processing of Bombyx Batryticatus with rice swill. In addition to the processing with bran, honey bran, and
ginger juice, which are still used today, there are also processing methods such as rendering, flour processing, wine processing, salt
processing, oil processing, charcoal, and red dates processing in ancient times. After processing, the fishy smell of Bombyx
Batryticatus can be removed, and avoid nausea and vomiting caused by the direct taking. Furthermore, processing can also facilitate
the removal of surface hairs and toxicity reduction, making the medicinal material crispy and easy to crush. Previous studies have
shown that the main chemical constituents of Bombyx Batryticatus include protein polypeptides, sterols, and flavonoids, with
anticonvulsant, anticoagulation, antithrombotic, anti-cancer, hypnotic, hypoglycemic, and other pharmacological effects. This paper
reviewed the processing historical evolution, chemical constituents, and pharmacological effects of Bombyx Batryticatus to lay a
foundation for the research on the processing mechanism, quality control, and active core substances of Bombyx Batryticatus.
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Table 1  Processing methods of Bombyx Batryticatus in ancient books

No. R S T i AR LB STRE= E =P

1 rLE Kt (FEABKIE) JURE RS e LRI R — B R R AT T (1]
Vi T N T O S D (TR (i ol W (S S S < W
T PR O ok

2 i 1 (AaTE&EIT) AAERAITR P, WA me, WAk LEAE, IR [12]

3 & & (T&#EI) gl [13]

4 & el (s mie Ty eems [14]

5 HARTE K ( HATF AT AZBRE 2237, 5190 H [15]

6 K W KM CNLBIEE DY TR0 B AR, IR [16]

7 K BN T U@ 2 58 ) 5 NMTRKBERL , AFRAPT, BB 8N, B4 [17]
BRI B4

8 PN Z i SR IT) R IEZ AR, TR T [18]

9 K 1 (R H07) b [19]

10 K i (EIMARIERET) Wbk [20]

11 K 4 (CRPERMF I Ul AR EH e k2w b ir i [21]

12 K [Pl (AR B Wk RE T [22]

13 Jo 1 CBEIF R Kb Wiz [23]

14 | bR WL 2 (EFT) Lo R R 6 2SR AR LR RO, [24]

(NG KT, XERR, ZUET RO, TR MR P,

KR — 1A

15 H il 5 (ARFEE) PeIR [25]

16 H 1 CUEIE TR 23 VAR, DB HCAUET, TR ER T, AR, [26]
PV RPET, TR . KRR, R ks T I A

17 H eSS CHET 9575 89 ) WA ZEnid sk e, Bzt B A R NS [27]
i, AR, T SCAE KSR BT i

18 H ki (BRAH) B, k3 [28]

19 H VRS (r%) FERI KB K0T, LI e 4 [29]

25 Lo, iRty R C AR e R i O A R R
2SI IR b N UIRTE OO 3 I T
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K2 (hEZ ) KA HTT bR R AR i T ik

o Azl BEsG 3 FAL PR S B/ AT, IR T4 BB sl KU
P, S0 I BES sik AR AZ S AL

L2 SRk (R g B ) 5 Tk LA Ry
Rag P NP INVING S I 7S U N E R A - i
HARAREH 5. A 1960 4 LR, [H K5 %4 HJr h B2y
EHLERT o T RS RS 25U i T2 AR Ak ) S AR
A 1P 2 ) DL A48 25 0RR ML R WACA A f i
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Table 2  Processing methods of Bombyx Batryticatus included in Chinese Pharmacopoeia and local standards

L i ikt Bk E = PN
AT - HUR 20, B Je 5k 22 F [1,30-34]
e, vere + I+ [35-41]
UG T bR R0 [42-48]
i o, vk, W sl 0 25K B A [49]
OB T B L2, QB 22, HHRKSE LKL, T [50]
WS BRI KRB o B N A Kb 2 2 T | BB [51]
HUFZG bR RS B A a2 R, e, T4 [52]
Az Bk KB F g | BRERED YL | b 55 3R [31,44-45,48-50,53-55 ]
AR A BEI A HR P, R B R B S AT SR B s B B [30,35,37-38 ]
FEREZ O
BBk WA AR Y, A R A A SR ok R, B, [42]
i 2k, T
BTG AR DB BUR T 22 8k [40]
B B e R P, R SO, TR BT, I A S & P B R m a6, B0 [32]
O 5Bk st . SEAR 100 kg, FHEREZ 10 kg
Sl PR SO S AT B TR B A A E R A B B ER [41]
B, B I 0 2 ARk B Tt
PR 25 WU T BR RO ORK B Bk B P Ab R AR B o, i okl [46]
Se R R RPN B AR B R N AR E R AR ER [47]
TR i R O e B, Bt
HRAZES  HE A% BUMES, SHE EERG PR, BN, SO BRI [31]
By, A28 H BRI, T [56]
il % BUgE AL, 2RI RS T3 SO IS T ok 28 & B U T [36,57]
g Ay A 220 RES) RITE B R 5T B EZSRY BIRE 6 BHEFR (58]
s, B ATt
WU VYRS T, BR R0, BB L GBI 0213)  HSCAK T, dizs 2k [34]
B BOE T
Bk S BUSZIM B J 200, 0 23K, ) 22 Bk kb i b B i R L B At [59]
B 7 B Je A Bk it
Yo, H R R BUL W BRI TR R kT [37]
PG 2R, T BR SR SRS | IR B TR B RS 6 T 253k )4 [60]
WURZG B BB P e 50, Ve, T, DBV R F L BB [61]

By, R B R A b SR N, O R R Bk B, Wi

SRRt A ) SR 2 R AR TR B 2D
A Tk, A bR LA BRED (R 4 S b g i

] 24 ) Wi 2B ) AR i AR A 329 SR 2D i, T 4% b 77 A o L
TEER BRI A A, b WA T e T H R Bk

3271



20234F 6 H | 548 &5 12 4]

@ THTHLE

Vol. 48, No. 12 | June, 2023

CHINA JOURNAL OF CHINESE MATERIA MEDICA

il NI BRI , (0 45 10 060 SRR 5 A S B T 3 b L 3k
Kb e v, 1 A LA A G R R S
2 LAY

EEAE RG24 5P 250, I PRT R0 U, [ P 4h 2
FXTHACSE BT T R BISE . EAT, IR R 31k
SRRy FEAEE ALK R IERR A AP,
SR HERE S0 Mo TR e
2.1 BAZKYE ERIERIWETY, SHEERNEA
JERIZ K, H T v 2 0 0 e A B2 R 69.3% ), {1
1% BB octapeptide (1)1 AE B E (2, 45 WK 1)1
ACIBB(3) " JCCI(4) '), HHgsE ™) )4 ik SOHLE
B AR E] | A HIXE A TR 1.2 kDa B9 HK(S) .
HAE PR 7 XhE 4 b RV P A T BRI PR R
VAR R (1 BREAT T RGeS ORI T, IR T M G i 4 4t
P SRR AR S Th 3 1 2 IR R 4 B T 2R
2.2 EIERR R TR AR R T A B
S AE S R AR R T, A 17 R SRR 5
Fh KRSy W3 3, B S IR A AR AL 8 T

R3S R
Table 3 Amino acids and dipeptides from Bombyx Batryticatus

K1 AEERNEH
Fig. 1 Structures of beauvericin

FEMR S LT i T O L PR AR R, ELAA 5 2 RE R o5
FEMRA LR N 27.60% . 73 A WFE R W], fif e v 2 B R s B
N 32.87% , HerhH &R &tk f i, o 4. 89% '

No. (AR PR 53 E= PO No. L&Y 2R 5 F= E =BT
KITAZTR (ASP) C4H;NO, [72-73] 18 2H &2 (HIS) CeHyN;0, [72-73]
JRE R (THR) C,HyNO, [72-73] 19 KNE R (PHE) CoH,,NO, [72-73]
228 M (SER) C4HyNO,4 [72-73] 20 BE R (TYR) CoH, NO, [72-73]

9 AR (GLU) CsHyNO, [72-73] 21 SEHEM (LEU) CeH,3NO, [72-73]

10 I8 (PRO) CsHyNO, [72-73] 22 S5t R (ILE) CeH,3NO, [72-73]
11 H&EM(GLY) C,HsNO, [72-73] 23 MR (MET) CsH,;NO,S [72-73]
12 AR (ALA) C;H,NO, [72-73] 24 kG R C,H(N,0, [74]
13 MR (CYS) CeH(;,N, 0,5, [72-73] 25 R (D-Jil-D-4) ik CioHisO,N, [75]
14 BE R (TRY) Cy H|;N,0, [72-73] 26 W (S-f-R-5%) K Cy H;g0,N, [75]
15 HEM (VAL) CsH, NO, [72-73] 27 W (D-Jifi-D-558) ik Gy HigO,N, [75]
16 T2 (ARG) CeH 4N, O, [72-73] 28 R (D-ifi-D-AT) ik CiuH60,N, [75]
17 AR (LYS) CeH 14N, 0, [72-73] 29 (-l Rk CgH,,0,N, [76]

2.3 Wl WEREEYME-XZBLEY, AU,
PO B BT R LB LA 2R 2 B

GO AT AR Y PR ST S A BT T T AR b B
B 053 T2 4, S DLIET 2, TR AR S 460 s 5ot A1 A B B T

o ERHER P S AR R ARG FE LM ERER 2, A ERR SRR 3.05 mg- g,

# 4 EEP IS

Table 4  Flavonoids from Bombyx Batryticatus
No. I SeL/EA 7 FR EZ PN
30 Wit e & CisHy04 [78]
31 1L 25y CisHy0g [78]
32 Hik Bz 2% -7-0-B-D-4-0- B I 0 et 5 26 00 1 C»H», 0, [78]
33 L% 13- 7-0-B-D-4-0- FF e I g o 2 1 CyHy 0y [78]
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Fig.2 Structures of flavonoids from Bombyx Batryticatus
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Table 5 Nucleosides from Bombyx Batryticatus
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PREWE 56 Z PR AT I 3R 5, SR LA 3, JLrh,
UCH NS HAT B K SOV P WL BT P Wi 45 25 B4
AR S22 R I A TS bR, i e

No. L RER/EA S 53 27 3k No. AR B 53 ¥ EE PN
34 YR BN CsH, N, O [82] 39 T A CoH{3N;05 [83]
35 W CsH, N, O, [82] 40 i I CsHsNy [83]
36 PRAF CoH 3N, 06 [82] 41 iR CoH ;N4 Os [84]
37 PR IEIE C4H,N,0, [76] 42 B-Mat CoH4N, 05 [84]
38 IR CioH;3N50, [76] 43 2- MR AT CioH3N50; [84]
NH,
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Fig.3 Structures of nucleosides from Bombyx Batryticatus
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Table 6 Organic acids from Bombyx Batryticatus
No. ALy PA N 71 S5 30k
44 FrEme CeHg O, [86]
45 HIR C,H,0,4 [88]
46 LR C,HgN, 0,4 [88]
47 FEARIR Ci6H3, 0, [87]
48 DA CigH3, 0, [88]
49 R CigH3,0, [88]
50 IR CigH30, [88]

2.7 EEIMAEY B MMER P AT & -6,22-—
538,50, 8- = BE B-4F [ Bt W B N AT Z R SR AL A
Yy, W3 8, L5 LIE 6

2.8 THITE METRAENERNS S5 MR dAEEM
BRI R, B A B, (B AR 2 E SR, A
B BT ES 5 AR KRS 3, B — e R L SE AL
MO, SR S e (e R KBTS W &
B, 2R B T R SRR IR — G FR,
B LB T Bk B R RS VERAE 32 R o
PREESED S 5 1CP-OES I B A P i e %, & BUAE 4k

(0]
(o)
o, OH
[} o NH, O,
HO OH o o
" M/M
HO: H
OH o () OH
44 45 46 47

o o

OH WVZMOH — — OH

48 49 50
K4 (Earh AR 4
Fig. 4 Structures of organic acids from Bombyx Batryticatus
RT EEPEIERNIS
Table 7 Lipids from Bombyx Batryticatus
No. &2 R Z:7% Sk

51 (4E,2S,3R) -2-N-octadecanoyl-4-tetradecasphingenine C3,Hy NO,4 [89]

52 (4E ,6E ,2S,3R) -2-N-docosanoyl-4 , 6-tetradecasphingadienine C3,Hg; NO; [89]

53 (4E,6E,2S,3R) -2-N-docosanoyl-4 , 6-tetradecasphingadienine C3,HgsNO; [89]

54 (4E,6E,2S,3R)-2-N-docosanoyl-4, 6-tetradecasphingadienine Cs6H7oNO4 [89]

55 1-0-(9Z-octadecenoyl ) -2-0-( 87 , 11 Z-octadecadienoyl ) -snglycero-3-phosphorylcholine CyyHg, NPOg [83]

56 1,2-di-O-hexadecanoyl-sn-glycero-3-phosphorylcholine CyoHgoNPOg [83]

57 1,2-di-0-9Z-octadecenoyl-sn-glycero-3-phosphorylcholine C44HgyNPOy [83]

(0]
HT\:IJW 0
HO -
\W HO \/\/\/\/\/\/\/
51 52
(6]
[¢]
HO__~ N HO. S~
53 54
N
Ny, e, \l e Sy, Y
(CH,), (CH ),
Sl e, \NW )@«fﬂ) PR )pwm
o N N 0N
55 56 57

K5 frde 2Rl 4t

Fig.5 Structures of lipids from Bombyx Batryticatus
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Table 8 Steroids from Bombyx Batryticatus

No. AR/ B 43 EE PN
58 [ BN S C35Hgp O [87]
59 B4 S CpHs0 [87]
60 F115-6,22- " 4%-38,5a, 8- — B CioH;04 [87]
61 (22E ,24R) -Z0-5,7,22- = 4-3B-B CsHyO [90]
62 -7, 22-T 438, 5a, 6a- = CasHy6O5 [90]
63 SO ke ]l CosHyy 04 [90]
64 22E-38-¥2H-5a, 60-FF A 2 £ {55 -22-05 7T CpHyy 05 [90]
65 Sa,60-5-(22E,24R) -FZ M E5-8(14) ,22 -3, Ta- L CaogHy50;4 [90]
66 Ta-H A H-(22E ,24R) -5a, 6a- I 2 ff -8 (14) ,22-Jdi-38-% CoHys 04 [90]
67 3B,5a- - (228 ,24R) -F fA 1 -7, 22- —H-6-Ti CpsHy O3 [90]
68 (22E,24S) -50, 8- 5 46 -24-FF HE- 1§65 -6,9 (1) ,22- = J5-3B-F% CyoHy 05 [90]

Bl6 it Ao 454

Fig. 6  Structures of steroids from Bombyx Batryticatus
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2.9 HAbZ fEA&EPBERL LIRS ON, iE BT
TERE ARNERIE RS ZHE 557 M BE2E 45 2 Bl
&y, ko9,

2.10 MR AR R BT R R S, I PR
LS R, A SRR T i e A A R AT TR
TS, A BUAR A R AT S AR SE il R L X R R
A 3 3 R R S AR 2 T A A AT K A
B BT IR AT D, 45 R K BB GRS 2-9R 4 | beta-JiK
Wi S HETR | Ti) P ORGP R 9 B PR A BRI T 2T

2,3-T R 2,3-Z FH JEmb g 28 HY A5 B i 5 PR A B A3
HH T 5 0 0, Gl IR AR AR P 2% RLE R 43 B RIS, 2
BOKEM N FY & B BRI, DL RS8R EY BES
KIHHE AR SN ST 5 256 VR I REAE R
FEHPURRE A . 28 in0d U R B R AR 450 )5 T 5 ik
BRI, A R B T IR /NGy TS IR A, e T
RARGEIRWCRBEAL MET 77l A 18] B, R B 28 1Y B2 U5 &
FFI B AL SR . 09 45 588 T R R 7 ik 1
R MR 3R LU AR T A A R A, 25 R R B )
LA R R O R, A AN A B A A AR K,
L5 BRI M R AL ZS & B ARG, AT
A T AR ORI S R o Y 25 e Sk B it e
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Table 9  Other compounds from Bombyx Batryticatus
No. L RER/EA S 3T 27 3k
69 6-11 4 HE-7-0-B-D-(4'- P 405k ) Mt i A 2 Wi R 7 B3R C4H;NO, [95]
70 (=) -FE i g i Gy, H,,0, [75]
71 (=) -T& MR s CaHy4 06 [75]
72 (+) -PA Rz CHx» 06 [75]
73 & (0 Pk I 1 T CasHys 03N, [75]
74 butyl-2-pyrrolidone-5-carboxylate CoHsO3N [75]
75 SRR ER C1H604 [75]
76 4-FRHIR TR PR CoH ;405 [75]
77 5,6-—%-2,4,6- = HIHE-4H-1,3,5- " WEWR CeH 3NS, [63]
78 RWAY 7 CigHz0, [63]
79 B4R CipHp0, [63]
80 SR Jee CeHgN, 0 [96]
81 HignE CeH 404 [96]
82 PN C4H,,0, [96]
83 TR S NH,HCO; [96]
84 (3a,6B) -3-"F F-6-5¢ N 3E-4-H 5E-2 | 5-ng i npf — ] CisHoNO; [90]
85 (3a,600) -3-" K H-6- 5 P -4- -2 5-neg otk — i CisHigNO, [90]
86 4-0-F HA# b C;H,,04 [97]
87 B E Ci7HyN4O6 [8]
88 ey D C33Hs305 [8]
89 M CpH3» 0, [8]
90 BBPW-1 - [98]
91 BBPW-2 - [98]

.- T,

KAk, 45 R &k R EES fh7E 10. 18.8. 929 kDa 4b £
HH SR T A 0 T R 40 B A B R Ry /N 2 BT
FmAES I ERE R G, B, .G, B, Y& 805 N
0.382.0.207.0.223.0.073 ug-kg™', BRIpER R I, £
AR A 0 v YR R e ) ] (8 43 B 1 R A, B M i o0 3
B R B BN T 25k i etk BB T AR EP
Bl A,
3 ZyIEH

RS 3 PR IR W 2, B XUE B AR
sk, HaEwz ek, 25 ik, EE M TIRT IR
SRR KB RS, s R (R
B BUER PUBEINL PR P IR R IR 5E 22 Fh 24 2
PR R 00 ) 92 T PR H o O Sk 9
FRODR MR8 A PRS  SERRIS B I A | 15 LI 25 T TL AR 1Y)
EE AR
3.1 BUERAEH  EEERCBRURET WYy, A B
FPUIEBRIE R . Wk L B A SR U N A AR
SO AU X HUE T, 0T AN R R R, R
SN0l g 1 i ORI AR iR 2 R A ZGIE R BT R
EAL S R BB ER KRR TR, ™%
AR IR 60% BEHEIR Y £, R £ B AU R A T
R A REBAL, BT MMERTHEY LT 1 Fh

3276

i R, ARG B rT B B N R B ST ], D0
WFFE S , 6 i o 5 R B % 0 T (B A (A st IRV E T 2, 3%
HH B R R AR A T TR A P 1 2 B 1) i S e 4 SR A
I R _EARAFBNUESE Y L 53 Ab, 1R B 28 AE A 1 A A 3 M
Sz — FRERA SRR BT R
Yo 22 P 24 24 B i s B XUk R A R WL EA T 4307, e R
R PILA G (NI K M R E 16 Ml S ET
PR A EEAE R, HPU I RV R o 32250 A0 F Al A
b B SZRTEE AN B G AR GG A RO S B
FIIRe, WM N EE S WA 9 &
fF5 .,

3.2 Puskim prmAefEH AR ER B P b
AR TE M, B2 3 A O IR A T SR A A K e i A A
R BRIP4 58 00035 Rl ) 8 0 8 35 e ) 7R 88 o g s (1], T B
SRR AT R R AR A R, R AR AT U i R i, p A R ER R
MR R], 55 A BF9E o , R a2 e A v S vk vl B S
il VR M JEAS S A PN B AR, IR A T B L S
FUFFZEAH Eb , AR 2 52 ROV T 356 100 35 14 AS A4 5t 58 1 - 0
HIAFAE X 05k = 58 10 - T S50, LA LR A 16 IR g
MR WANG J D %1% 75 0 6 22 Fh 24 ) 10 568 1t RN 27 375
REAE BRI S K B AT FE I PUEE R . A
S8R IR A BUEE TG PR K SR Hh R R i | 22 KRN 2 B 1R 28 o



SRR AR A A D S U A B S 2 ERAE F AT B R

TABUE 80% LI L, T R H R 2R T P A

3.3 PUSER WGIRDFR R, MEN SN Wi, 5%
S5 FERE YA B 0IR IR R ERR A R £
BRI OT i S AN JA T K A 225y R Go/ G, AN
G,/M 31, AT I N B 508 4N A Hela A& 40 B HepG2.,
NFUBREE A0 MCF-7 A3 e A 4R ) %k /N RS 1R
i A IR 1 SR R 23R 5 36% , % S180 Rt A kI VE T, 3F
A5 H A 25 BRI R IRRE 2 @R ik 85% ', 5
ST o , (R AR B 4 0 vl 400 il P9 400 B 0 0, W1 1 B
i Mg 60 PR B3R TS L SONG H Y 25617 iR oY & RIS 7
RPN E. G7 fardgd /N B g A= B s AR R, AT AR
R — T B S BE R R TP AT . RS A
Aoy B Al Ak B AT A IR (JCCT) | AT 551 2 A0t A 41
il SMCC-7721 JiT-9i 4H L (4 44 &1 38 8 0 4% P i 968 1L B A0 o 9
A BAT A OHTOR TS ke A M  rh R B
T AR D, T A bR A0, S R g 2 ) e B
THEE,

3.4 PiEEH MRER EERA —-EMNEER, X
PPN S R R B DA S0 SR A 2 0 B AE AR I
— P 0 P, G v 3 SR 5 S AT A 0 o A
R0 MR R B A B A 95% ZBEAR IV X K AT
PR B TR G, EL B M S PR I A 5,

3.5 BRIMBHER SHEMXHEL &I AR EWHAE
WG R, AR AR, B EA 2K
B AR 5K Al ) A A 5T AR AT IV R ) R 2 K
o AR R A AE R F5 0 R P A RSB TS (R AR Y
AR HL R AR PR BAR I e YA YT v R T
VEF, TEFR BT — P e ™ 5l o (A ) 85 b IR
WA ATIRT, 4 R A B AT R &R = Z 5 IR Rk
85. 6% JAIT A R HIE 71. 4% , FREWEER BN, AEE
Ko P 420 e S 6 R DR A7 A0k, EL L 0 4 T DU 4 s I 2
R PRITHE LR Rl R i 2 A g L PR, (s A 2 b
FE A S RIS R AR /N SR A 1 R R, AR AR I o 38, PR A1
LT A I TP K T, Bt e v 2 S R /KT VR AL 5 L
RIS AN s S 0 e R A 8 10 2 S B L
3.6 MAEFMGETFEN KOO B S4B &I, a4
PRI R A M RIS S s B EE L RIS
M2 T | WA ke 1, B G e 22 1 B0 2 8, R
(LA B EU A A N 2 KM e 22 483 405 1 I P G 5 I
TR R f A 4 O AT AR T R AR T I T A M 38
s AW g e A AR B B A, DT U A 2 R A R R
FAS AR SRR, KWON H ¢ %™ & B 4 h
WENG R G2 Ak A5 P T A mah 28 A6 K R 7, AN 2 4% 4
3.7 HAMER S EEAHEBEIR AT IR X
ARG SEE A AR B R B AR K B R T

HH A /NERL 0 BN, S R T R A, R E AR K
PREEDUY B 0 0BT E . R AR KSR IR AT T MUK
IL-4 F1 IFN-y /K, 610 P85 Th1/Th2 -4, i 20 208
T EE I A 20 3 5 A T s e 7 7K VR Tk e 0 i K
SR P JR AR 9 P J 7 92 88 R 40 it R - 1 9 i, AT % i
WG KA B Y R B A K O AR
RARRE P /N BB SR 5y TR B R IR 2R [) A 35 g e 348 i
M /NS S R B, 25t SRR a2t 2 M
WG, RS s R S A 80% L RER IV B A
B IRIM AL TE Y, PR VR AR 09— P e B s
TTIRETT AT .
4 pghERR

BEEREESE SISy, G RN T B A A
W20 SCERBFIE & R (A ) )y ik B 2 D R AR TR RS
AEHIRNAR YA TR A M RIS ) e AL T A a7 ik,
HIG I T 2 K TR RS B Fhll B 2 e
il ST A b 24 ) A4 e K R A e
Tt G, EE DB AR 20N F M
%I BAER O B R R A S . DIRIE R 2 EA
b ey O S ) R e e R N N 241 w4 7 I E
REHT RLIGFOR B TR IR AR o B DG T4 A 0 o i 2 4 T 41
EEA JUTARRBRC MR ) W T E & A /N oh, HAl
BLWA R 22 AR B RSB R S ORI A e 8, BE
AR A {0 % e R A R BT U T =2 S5 7= 2R 1 — i B =)
AMTHE AHEPL, GRS, R R E KR
FIEMEE TR S e LR ZE A7 EAR
i BB Kt AN RN, CADRERM,
R ERERM A E RIUE MM EREY TR
rBE M NS kA8 2 R N M , 5 LG R vt BN R
JRE— R, e B R S 6 4 O 4 A R AR
53 TV AL ) R 3 e e o1 ol 2V FRTAIL AR, XoF T 2 s 42
2GR B B A PR SRR I K H 24 % 2 30 8>
AN RO ) R 3 B BB

R 2 M o A 2 R I 2 B R s, A P R 22
— KPR BB EIE GG K TR B, BN e
SRR P A2 B AT 2R FHHEET T KRS, IR R
TR EFRL  E R IR A B, B RO O R SR i R
TR REE MR TR ILH B B A,
25U DL b i 24 R AR 2 A% O B BRI ST R iR T
A RIS T il g S H BT 1 2 AR
AT R HT A Murcko B 48007 R R 25 (04 0
b2 B B R R R AR AR P O TS A B TR
B T, TR) et Sy i) B R 2 A S AL 1 4 A% TR 9 T B A
JHBE,

[ 1] FEZRZGMERL PEARIAEZ M. —M[M]. Jta P
3277



20234F 6 H | 548 &5 12 4]

@ THFHLAE

Vol. 48, No. 12 | June, 2023

CHINA JOURNAL OF CHINESE MATERIA MEDICA

[31]

PR 25714 Ak, 20200 402.

IBETC, F5 2, LA 5 e R X 56 ot 7% < L AT 1 B2 4
MEAE PR R [T]. P B P R A A 2o A A, 2007, 14
(2):70.

YUAN L, BING Z, HAN J, et al. Study on the anti-tumor
mechanism related to immune microenvironment of Bombyx
Batryticatus on viral and non-viral infections of hepatocellular
carcinoma [ J]. Biomed Pharmacother, 2020, 124. 109838.
EAMG K, EMOP USRS R AR RIS /INBLE S S
WAL T]. B B E 25,2005, 16(11) < 1113,
AZNAR-CERVANTES S D, MONTEAGUDO S B, CENIS J L.
Products of sericulture and their hypoglycemic action evaluated by
using the silkworm, Bombyx mori ( Lepidoptera: Bombycidae) ,
as a model [ J]. Insects, 2021, 12(12): 1059.

B¥ =, R 2RI, 45 VRIS Mo SO 2 I Zhsk ity
WHFEMEAL[ )], FaE iz, 2021,52(1) : 1.

Ete. Qs LA RIS Y BT S A LT]. B2
[ 25,2003, 14(8) :492.

M, b7, Ay (R iR ek e [ )], PR 24 54, 2015, 21
(15):101.

TESCEE S ARSI T2 ()], dhr g,
2013,10(4) :39.

B . M LML b o E R 2 A, 2021 .
134.

WAL EAMSKIE[ M. B VTR AL 1985.

IMEGR. 2T &% [ M. Jbat . P EE Rt 1999.
IMVEGR. T30 [ M]. dbat. drE B 2R AR, 2011.
MTEN ARG S WA [ M. dbat. AR AR I A,
2006.

ORI, HAE AR HARRSTIAIM]. MEHEE. 5.
TRBEHAR I R4, 2005.

2. NLZPIEE P M. dbat AR DA e, 2006.
KEBE. 2205 M]. dbat . AR TA: R, 1962.

A W [ M. L. LRk 2EE R iR, 2003.

T R [ M. db s AR DA R, 1958.
AR IR REERE I [ M]. B B 45 EDF4H, 1956.
VB RN R, KR AR [ M]. J6a . AR TAH
Wit ,2007.

HP. IRE B M. JEaT . B 55 BN, 1958.

MRt By R M. dbst . P B 2 iR, 2015.
PRI 20 ] L e | NS SV R b
1959.

TE &Y. AR M]. bt AR A H L, 2005.

XU, ghrgr B M]. JbaT . b E B 25 RH: H R, 2011
AR 35 B [ M. L5 E R BE 25 L, 1994
T B RAFM]. et b E B2 i, 2012,
T4efl. eAgEIM]. dbE . AR A 1 AR, 2006.

Jba T2 B A HE R JeE T 2R R R e [ M. b
5Ll Tl i, 2008.

TR B 2 MBS BRSO M RS M ]

3278

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

e« A R R R A, 2012.

rhaE N R E 2B HR . 4 b 25l ayE [ M. db st
N ERTE Rt 1988.

A AT, AR BRI M]. BW . =R
e At 1986.

U148 LA SRy, DU 254K R J il R [ M. BB U AR
A, 1978.

Hl AR, P2 diia [ M. 220 HoN AR A,
1980.

T HRAE AT T RA PG M]. TN T RE TUE
JT,1984.

WIS £ 20 T B BR) . IBIE 2 2 I RETE (M ]
BB i, 2009.

FMRAA A I MR, FRE PR RS M. K
BB HOR I R , 2020,

WIFEE TAT. WA 2 MR [ M. KU R Rl

FoAR Rt 1983,
WA AT TR AEHE [ M]. WH. T8 DA
JT,1986.

INARA 2 B B IR . IR 2SR A A IS M.
e IWARBHA R AR A, 2012.

TV AR R 2 A . TR AR X 2
WA HLHIRSE L M. BT PRk R R L, 2007.
FMNA LR BB, ST TP 2K RS [ M. Bt
FH . 52 BHEE Rk, 2005.

VAT 2813 5 24 B R TR A T 2 IR R MRS [ M ]
FBIN T N B H AL, 2005.

BG4 B 2 5 W B A B Ry B PE A h IR R AR EL M) T
B BEPURFEHAR M AL, 2008.

T 2 B R T A 2 IR R R TS [ M ]
1 R R R, 2008.

BB JR VA DX 24 M A B R BT B R AR X
TR R AR R IR RTE [ M. B8RS B N R T A
H AL, 2010.

DT 24 i W B A B Ry R R TI rP 2 K R RS B
[ M]. &K . 8 P 24 5 B A5 38 ) , 2006.

R 2 S B R WS A R 2R R RS [ M ]
Kb R Rk AR U, 2010.

VLA 20 W B8 B R LT P 25 I R L E [ M.
5 VLIRRE R A, 2002,

T B 2 B B R KT 2 IR TE (M ]
T KT A 20 B B LR , 2005,

WL £ 2 ol B A B, VTR Th 2 M T [ M. L
M WA HR A, 2005.

TR B 2 B R s T 2RO M I RTE M ]
BHE R A R, 2006.

TR MBS R, BRI TR R T [ M. &
B R HR AL, 2019.

Ui AT, PO A8 TP 25K R M il BT [ M. KR . PO 1T
AT ,1984.



SRR AR A A D S U A B S 2 ERAE F AT B R

R DT AR 2RI [ M. AR AR R4
A A, 1988.

TRAB A B SN, TRE IR R AL [ M.
T7M T ARBH AR, 2011,

DU 1148 £t 24 i B TR R . )14 TP 2R R J R M ).
R : PO RFE R A, 2015,

SN TAEIT. S 2GR R i R [ M. BERH : BN A
R AT, 1986.

TG R A R, BT 2GR R [ ML B
1 MR EOR R, 2018.

WA B 24 B A MR Wi th 25 yE [ M. db
50 R B 2GR R, 2015.

Pk HUEBH A A AR A A2 o TN 2 BT PR A T ke
[J]. " EZ 5 ,2014,25(39) :3732.

AL e I S MR R R A M R Y
T[] AL S Y TR, 2003,20(6) :22.

KONG Y, XU C, HE Z L, et al. A novel peptide inhibitor of
platelet aggregation from stiff silkworm, Bombyx Batryticatus
[J]. Peptides, 2014, 53. 70.

el BB BURARER LA SE [ D], BB BUARh BE 25 K
%,2006.

I A Az, 5 RIS ACIBB X 9250
K ARTE A [ )] 2525 B 5 1IR IK,2007,23 (1) 227
WANG H W, XU L H, DOU Y L, et al. Bombyx Batryticatus
cocoonase inhibitor separation, purification, and inhibitory effect
on the proliferation of SMCC-7721 HelLa-derived cells [ J]. Evid
Based Complement Alternat Med, 2022, 2022 4064829.
G ARG YIRS M A N S 4k [ D], Kb e b
& 275 ,2004.

B, XA AR A (R 2R BRI M B BT A A3 S B
S5 [J]. A YRR, 2021 ,43(1) .57

RBLR R, A R R BT 2
LA SUE BT[] LR R, 2021,49(3) £ 170.
TN B RBUR AF. R A A B A SR R L
FRBUEIBERSEL )] TLA AR R, 2020,48(22) : 196.
TR SR, 2R 8, & BRSNS [T]. %
Mg K224, 1995,17(3) 1 46.

O St S T, 2R R AR AF (R A R E IR 1Y A A
[J]. &34, 2020,51(4) ;1.

PRSI ZEE R, EAUT, A R A A S 1 R R F 5T
[J]. B2 ,2013,15(7) 544,

R AR gE0E A B AL U PRI ()], h 2y,
2015,46(16) :2377.

R, TR SRR, 45 R PRI [T ], 2,
2017,40(1) .87.

skpers , E IR R, k. 25k B 28 Ak A B 0 OF 5
[J].J AL T,2020,47(24) . 55.

THE, 5K R 5K 5 M. RP-HPLC 35 8] i 43 B (8 45 vh i e 3%
WA A S [ )], 4Rk Tk, 2009,30( 12) 1 48.

JIANG X, CHEN Y J, SHI L G. Optimization of flavonoids

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

extraction from Bombyx Batryticatus using response surface

methodology and evaluation of their antioxidant and anticancer

activities in vitro [ J]. Food Sci Biotechn, 2013, 22(6) : 1707.

TR, BEAR S, 2R PCOR 45 (B BB A 4R U T 2 Ak

[J]. hdi,2017,39(8) :1727.

XTI AR , 225005, PNENA . R R A = ik AL o R 2 B

FABRTFEHEREL ] . AR 22 ,2022,42(4) 1484

A, SCLIM, KSR SE . R ROBH (B D E A P 4 R A%

AR AR )] 2T AR, 1996,16(6) -46.

KWON H C, JUNG 1Y, CHO S'Y, et al. Phospholipids from

Bombycis Corpus and their neurotrophic effects [ J]. Arch Pharm

Res, 2003, 26(6) . 471.

LR, 0T, A%, %5 HPLC 48 8L 45 & 3 04 4 A i

SUERE AR R I e dlor []. T E P E R

2017,24(4) .445.

F 5 vl g LLRERI) LA A MR S R LR 153 e B

SERERE[J]. AL T PR 2R A4, 2023 ,25(1) 1132,

R R R W A R R TS P R R 1 T

(1] irE p PR 2 Be 4R, 2005,25(1) : 1.

i N Y . | W SO =3 ) S A I = e )

#43,2004,29(1) :56

WA, %8, B, . AREAER S EA ] )

FR#,2010,44(3) :28

KWON H C, LEE K C, CHO O R, et al. Sphingolipids from

Bombycis Corpus 101A and their neurotrophic effects [J]. J Nat

Prod, 2003, 66(4) . 466.

PR AL, 805, 4. AL = U R SE ()], PRzl

2015,46(24) :3630.

SRR, B, WIRE, 4F. AR IO T B A T A 0 S

[J]. P EEHE,2022,41(4) : 1.

TR, 256, XET -, A Bk D 1 24 i T 3R 9 5Y R

[J]. e R S HEREDTSE,1996,13(3) :28.

Wit R, SR R 5 55 B T U R S O 0 s b

Zrp 16 AR TR S i [ 1], Al B4 2020,46(1) 1119,

BER T, B, R 55 RA Y X LTS R A ek

JRBFIE[I]. hZHE,2019,42(7) (1513,

BGER, 3 RSP R R R TR A

[7]. T3E245,2004,35(11) ;9

PR FEIRLL, XA , 45, (R AL R A U Ui I 1 1Y

FIZEWEFE[T]. AELO TR 2 B2 4, 2015,28(4) :35.

BE A, DRI KA, AF. R X I S A S R A 4-

O- WS R HE 1 4L W B JEHE S (0], v a2, 2017, 39

(5):1029.

P2 RARE MU o B Al B2 B E IR SE [ D 1. AL

M #2013

XIEAS, WIAE T 9 , 45 B THUImORIE AL 2 3 43 A

BB AR RIE) Z KR E R A RE 1], haeh

BEZ24T),2023,41(2) ;149

2, R 320 A5 T R B IR % T 0 o A )

AR R SMLIA G RIS PERIRTSE [T ], o E B 25,2019, 21
3279



20234F 6 H | 548 &5 12 4]

@ THFHLAE

Vol. 48, No. 12 | June, 2023

CHINA JOURNAL OF CHINESE MATERIA MEDICA

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

(9) :1229.

X RO, ERIDERT S5, S A ] 2 S 5 R
WEFE[J]. LT BEIRER,2010,37(12) :2421.

IOF], B, Sk, A B4 2 i e v i Bk R o TR
[J]. HE 2225k ,2015,40(23) :4629.
WANG J D, NARUI T, KURATA H, et al. Hematological
studies on naturally occurring substances. II. Effects of animal
crude drugs on blood coagulation and fibrinolysis systems [J].
Chem Pharm Bull (Tokyo), 1989, 37(8) . 2236.

W A AT TR, feT 372G , 558, AR AR R SR A T S ) BT ART IR A T 14
2R LTS [T]. h E 258 511 K, 2006,6(3) :221.
PR, IHER XEAR, 5. AR ALIET i A80r
AL ERE S HUIRBRAE I LR [T, R E 2555, 2018,29(9)
1242.

FEEE T ZERAE WRGRT, S5 AR AR YTt I M AL 1 28 B 5
[J]. W2 EEEEZY,2006,17(5) :696.
BIGEET A AR A TR Y S SR
Molk 2741, 2009,37(3) :97.
HEESRIER AR M E S EMAH. HR S
et B U E T B A ROy BB [ ] rh R 2hidin, 1978,
69(12) .24.

0 N R R A (S RN TR /RN Y TR A AN
o E S8 R 2E 4R, 2013,19( 17) 1248,

FEIGFE, XA, A A BT A3 X R 4% 2 B2 1 fi AR
BNOERVERPLR T [ 1], LR RS54 (BB RR) , 2021,
31(5) :426.

SIET VPEH R, A5 R AR BUBEE AL T2 s
BIEBETEL)]. T E R 2R R A, 2008, 15(5) (41

AR A AR, A R R OB BE N M 2 B AT
[J]. WM B B, 1992,12(3) :37.

. EEYOEEE TR E R [ D] KUY i P =
24R%F,2005.

JIANG X, ZHANG Z, CHEN Y, et al. Structural elucidation and

HEPELT]. R

in vitro antitumor activity of a novel oligosaccharide from Bombyx
Batryticatus [ J]. Carbohydr Polym, 2014, 103 434.

FFEHE AR, AT i AT R AR A 2 2R 5T i PR
[J]. W EEEZ,1999,10(8) :82.

A, S R TR SO A2 B (1], TR 25, 1992, 14
(2) :40.

3280

[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

[129]

[130]

[131]

SONG H Y, HAN J M, BYUN E H, et al. Bombyx Batryticatus
protein-rich extract induces maturation of dendritic cells and Thl
polarization: a potential immunological adjuvant for cancer
vaccine [ J]. Molecules, 2021, 26(2) ; 476.

TR RGN, A0, 45 AR A SR R A sl A S
TRIGPERESEL )], 2 ,2022,53(7) :2022.
EHRRE , 2RI ROk, S MEGOR TR D X S0 4 itk AR
KARIMRIVEIILI]. S —ZE B R 22440, 1996, 16(4) :289.
SR UMY, 3k, A AR A BE P O MRA S S LT T
FERILT]. Mol 52 AR, 2009,96(12) :33.

UM S8 O, 3k, S5 MR TE T P o3 1 SR IR H X R
JAF B A R LT ). PEAERAMRB SR = 2 4l ( AR B)
%) ,2010,38(3) :150.

VLI T AR —BE B PR ARIAY TR 35 Bl ARy T RS
By 9 semtoc[)]. h2i 25 B SRR, 1985,1(1) :209.

G i AR T B8 1 2R B i R 2 AR T o o
FELD]. AU WL ,2000.

KOO B S, AN H G, MOON S K, et al. Bombycis Corpus extract
(BCE) protects hippocampal neurons against excitatory amino
acid-induced neurotoxicity [ J]. Immunopharmacol Immunotoxi-
col, 2003, 25(2) . 191.

KIM H J, LEE W H, YOON C H, et al. Bombycis Corpus ex-
tract prevents amyloid-beta-induced cytotoxicity and protects su-
peroxide dismutase activity in cultured rat astrocytes [ J]. Phar-
macol Res, 2001, 43(1) . 11.

TEH SN R . A X B i K BRIV TL-4 F1 TFN-y
S [ J]. s BRI PRBF Y ,2012,4(15) :30.

W BN, BRI AR KRR X I i A B | e v AR A
B HAT I 2o s [ 1] T RIRRBFSE,2012,4(17) 134,
BIRE, B/NE, H KA, MEIAETNGEMRI]. =
e PP 2B R, 2002,25(3) 126,

JRO R BB = TR, 55 PR AN R e S B R i 14
HMITEATE ST 1] R Rad i ,2021,52(3) :13.

IS SR, KA. RER T 2 (R E B SRR T[]
A4, 2013, 54(9) ; 808.

A AN R A A TR % P 2 BB S
1] ; DALk 1L 25 00 LA 24 0 A R ST R B [0 . o el o
2738 ,2022,47(24) :6803.

[RERE KTT]



