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Study on synergistic mechanism of pangolin in high temperature sand-fried
processing
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Abstract: Objective Traditional raw pangolin products are not used as medicine, which can only be used as medicine after
processing. Therefore, the processing mechanism of high temperature sand-fried pangolin was studied. Methods The changes of
liposolubility and protein composition of pangolin before and after processing were analyzed by TLC and Nano LC-Q Exactive
Orbitrap MS. Meanwhile, the simulation processing of cyclic dipeptides, which were significantly increased during processing, was
performed. The activity of L-serine-L-tyrosine cyclic dipeptide was screened. Results The results showed that there was no
significant change in fat-soluble components, significant decrease in polypeptides and significant increase in cyclic dipeptides after the
sand-fried processing of pangolin. The formation of cyclic dipeptides was mainly related to the heating of the processing. At low
temperature, the N-terminal of the linear peptide could be cycled to form L-shaped cyclic dipeptides. At high temperature, the
N-terminal and C-terminal of the linear peptide could be rapidly cycled to form cyclic dipeptides. L-serine-L-tyrosine cyclic dipeptide
could prolong coagulation time and increase the proliferation rate of mammary epithelial cells and the expression of genes related to
milk protein synthesis in dairy cows. It also had significant analgesic activity, which was consistent with the traditional efficacy of
pangolin. Conclusion These results suggested that large amounts of L-serine-L-tyrosine cyclic dipeptide produced by the processing

of pangolin may be one of the material bases for enhancing the processing efficiency of pangolin. It was of great significance for

YisHE: 2019-01-17

ESWB: HMWRAHARRAERTE “35 T BRI R0 ML FOE AR 7 (SYS201787)
EFRN: x| b (1983—), Y, BFFLIT e Ll R HIALEIE L. Tel: 15050151677 E-mail: 24411650@qq.com
*BIEEE 5k 1l (1985—), PRI, TN EEH KR 2525 4T 5T . Tel: 18362663297  E-mail: 1615073 1@qq.com



- 1604 - 8

Chinese Traditional and Herbal Drugs 35 50 % 25 73] 201944 A

revealing the material basis of pharmacodynamics of pangolin, searching for alternative resources and protecting pangolin.

Key words: Pangolin scales; processing mechanism; Nano LC-Q Exactive Orbitrap MS; liposoluble constituents; protein; L-serine-

L-tyrosine cyclic dipeptide; simulation processing; coagulation time; analgesic activity
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TLC Scanner4 System ## /2 2 4;, %fit+: CAMAG
AT DGLC-3600 UltiMate® 3000 55 2505 AH 2 384X

MSC-ADVANTAGE ‘£ ¥ % 4= #5 . Thermo Q
Exactive Orbitrap fi15%4%, & E Thermo Fisher 2 #;
SepaxBio-Cis &4 (250 mmX4.6 mm, 5 um),
Wi E 2840 A ] s 8% U3000 NanoRSLC N THEAH &
45, %[H Thermo Fisher A H]; Reprosil CisAQ i
(150 mmX75 mm, 5 pm), EEEWAR,; I
B E, £ Bio-Rad A H); HF240 —%1k
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figbRAL, 2 BioTek A ],
1.2 iR

2 L HERE A 7 N T A R A 2 5 U A
A, TR AR B AR 2 B P I X1 38 25 5 Dy i it
Blahd ez 1L ¥ Manis pentadactyla Linnaeus [
W, L-22-L-F&3R ik, D-22-L-F&3F — ik, L-H-L-
FEIR K. 22T H 2R =K, iR 33 >99%,
HSIG = Hfl; LfERFGa, HEE. 2. ="
LR N al, 2% [H Thermo Fisher 2] 5 ikl
R E AR, 35E Promega AH]; JALEE kL
BGRT ] CAPTT) A& BEMEER ] (TT) iR
TG E KA ARG R AR PBS K
(HyClone) T H b2 A Al IR s BB
B E R O, A ABE/EDTA. WPt H4
M/ 2-1ra (IL-1ra). KEAEKKET. SALATHIFL .
AR E Sigma AF]; brdES [ Marker. 5X
R 25 T 0 RO G 3 e 3
= REMEART T
1.3 KGN

SPF 2% ICR /IR, MERESF, A& 18~22 g,
SPF A HAKEH A%, Mk, A 1.8~2.2 kg,
W Fg R SER AR AR, FAES
SCXK (") 2017-0005.
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Fbr 2 g, B 250 mL [RJERH T, A S HHE 60
mL, [ 2 h, BGA, JEE, JEWAET, R
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Fig. 1 TLC of liposoluble constituents before and after

pangolin processing
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K (80 :0.2:20), 2%~30% B FfZHEHE 150 min.
W% W 2.5kV, B TEmE4EIRE R 200 C,
JFR B — 2 A3 EVE Y m/z 300~2 000, 43 5
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Fig. 2
constituents before and after pangolin processing
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2.3.1 %M Sepax Bio-Cig taitéAE (250 mm X
4.6 mm, 5um); BIHHN CHE-0.1% =5 LBRIKHE
W 2%ONEEEYL; FHiR 30 Cs ABRE 1.0
mL/min; R 210 nm; FEFEE 10 pL.

232 WTHRGIEEIE KRR L-22-L-FR I
JIK« D-22-L-Bg 3R Z K L-H -L-Bs 38— JOof B i i
b “2.3.17 BEE &I RIS A L-22-L-
F& 3R —BK 10.89 pg/mL. D-#2-L-F&3F —fik 12.31
pg/mL L-H-L-BE 3R )ik 11.77 pg/mL R A X 18 5
S

2.3.3 Bl A R AR 2L R - I R -
HZBRAE 10 mg, & 250 mL [JELEE T, K2
Plorsrmmom A ’
D-22-L-F3A Ik /
o) L H-LBR =k
Eig //‘
. e
0 =
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t/h
6
C

VAT AR
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A 100 mL 7K, 23 7FEIE 0.5+ 1. 24 3. 4. 5. 6.
8. 16 h, HAR=R, FMERE, HARMERE
P, $E50, H 0.22 pm FLIERES, HXEE
W, BA KA R AR A . R 2 R 22 & -
FX A R-H 2 RALE: 10 mg, B, 210 CHY)
1. 20 3. 4. 5. 6. 8. 10 min, A EEIR,
FEE N 100 mL KA AR, FH 0.22 pm FlALIEEJE
b, EUEEpETR, BIFE 210 CHRFAER s . Ak
Hil% 230 250 CH#ASEAE T B s -

2.3.4 UEMAIE % “2.3.17 WEEEE SR
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Fig. 3 Change curve of cyclic dipeptide during simulation processing
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HLE LI 4.

2.4 L-22-L-BEIZBRSEMEIAR

2.4.1 EERRHIASZEEUY ICR /N 60 2, BENLY
B 5 4, RO R CAE B 27K, B =] PEARZ.( 100
mg/kg, ig), L-22-L-F&3 KA. H . &R &4 (10,
20. 40 mg/kg, ig), FHEAEZ 1 IR, &L 3 d.
INRARIRGZ) 1 h )5, B R/NRY ip 0.6%0KES TR 0.2
mL, THEHLAE 30 min P IFIARIREL . L-22-L-F% 3R
IR/ B A S B A e A5 R AR 1, HXTRR
WL, L-22-L-BE PR — JRAKTR) = 2 Rl /N R A4
A (P<0.05), Hr. mEflE A Ae B D /N R
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A-L-Z-L-FgA K B-D-2-L-F&3F —fk  C-L-H-L-B& 3R —fik
A-L-serine-L-tyrosine cyclic dipeptide

B-D-serine-L-tyrosine
cyclic dipeptide  C-glycine-L-tyrosine cyclic dipeptide
4 RZRREEEHE 2 A R AL

Fig. 4 Formation mechanism of cyclic dipeptide

R 1 L-2-L-FE 3R Z PR KBRS B/ R4 IR 2 R 52000
(X £s,n=12)
Table 1 Dose-related analgesic effects of administration of
L-serine-L-tyrosine cyclic dipeptide in mouse writhing test
(X £s,n=12)

FEE/ "
A5 B HIRREL  $IHIR%
(mg-kg™)

Xt B — 41214581 —

R =] UG Ak 100 23.831+3.83* 42.17

L-22-L-B& 3R — ik 40 19.27£3.26™ 53.23
20 18.75+4.68" 54.50
10 32.53+5.42" 21.03

5508 A BE A :
P <0.05

“P<<0.05 *P<0.01

**P < 0.01 vs control group

WUEL (P<0.01), BoRBHUTFHIBEIRRSR .

242 PrEEEMESLIRNY G HZER KL 4.5 mL,
I 5T 0.109 mol/L (AT FRENVA IR 1 (I
WA SRR RATLN 9 1 D EIREWH
FIEOHLEL 3 000X g BCr 15 min, YdE bJZ A
X, MAEHEHL K 4 2, KRR (A E RO,
L-22-L-FEIA ZJIRA. . mifl &4 (025, 0.50.
1.00 mg/mL), FEAFAT 8 IR #akF & 1t B 72
5E APTT. TT. L-22-L-Bg3F K Fdustid 5 5% W

* 2, MR, SXMRALE, L-22-L-T%3F—
K R IR E (1.00 mg/mL) ] #E K FK Rl 3K APTT
6 (P<<0.05), L-22-L-F3F —jikrh. miiERiKE
(0.50. 1.00 mg/mL) FZEKFRIMFE TT H (P<
0.05),
F2 L-H-L-EEHZRCBRMIATE (X £5,n=8)

Table 2 Effect of L-serine-L-tyrosine cyclic dipeptide on
rabbit plasma APTT and TT (X £s,n = 8)

ZH 5 G APTT/s TT/s
(mg-mL™)
pagi 0 2434232 353942.68
L-22-L-F& 3R —JIK 100  29.5+3.88° 41.52+3.56"
0.50  26.7+3.41 40.16+2.03"
025 261+1.71 37.77£291

Lx AL ELE: "P<0.05
*P < 0.05 vs control group

2.4.3 PyAFUR B4 (BMECs) M5 MALE

F A BOM DG R SR O 7y A4 3L IR 4H 2 i B
HIBEAED LIRS, R ] sege s, 3Tk 4b

R, WHRRALYRNE 3X WP PBS ZZif
W, BNEF G PSS 3X AL PBS
TEVE 3 M. 75%EEHERE (30s) 3 1. & 1X X
YU PBS V&Y 3 M5, FHHRFLEY BY 2 7L AR 4L )
KI5y, THRZEREZ K7 BT H 1 mm?® K/ P
AINFEEN S mL EOE . R B SE NN S A
FP) 0.5% 0 11 BYf i, & T 37 CryssaRsa i
b 1h, &R 20 EPEHREREREOE 1K,
NHZRHTE A THART 80 H 41 B IE R €
i, UCEEIET T 15 mL BIESOEH, 1300 r/min 5
O Smin J5, BE s, SA5H PBS ¥R E T 2T
MM, 1300 r/min B0 3 min 5, HXRWFE L,
BE IR B M S R T 25 em? ISR IR,
BT (37 °C. 5% C0Oy) kT,

¥ iR Btk )5 r 5 3 /8 BMEC % A% N
5X 103 AL, R T 25 em? BB FR, A
5 mL; ZREEHEERN 3X10°94N4L, BT 6 FL4M
REgEtR b, BEFLAERD 2.5 mL; SN 1X104
AL, BT 96 FLANMuRE IR I, REFLEEFT 200
uLo 23 B F LIS 10%5 4 3% ) DMEM/F12
SEEREFE (& 1 pg/mL SALPTIRA . 0.5%)k S &
HEREAMAN. 10 ng/mL R EAKEF. 5 ug/mL
HAZ) HE 80%~90%JNuliEE, FFRF7E,
SR G T LIS Ry TR P Lk 9% 24 he



* 1608 LS

Chinese Traditional and Herbal Drugs 35 50 % 25 73] 201944 A

%5 3 /R BMEC N5BEALEE 24 h J5, FITE FBS )
DMEM/F12 ¥iF=EUEIE %, MG L-22-L-F& &
FRIR R AR E 0% 25%- 50%F1 100% 7 25
Ser Ml Tyr, #EATIRiL. AL 6 NEE, FHL
IEH 2 k. BMECs fIEZ (RGR) KA MTT
O GE o DN RO R S 3O E B PCR
(qRT-PCRO)VEBEAT I o L-22-L-F& 3K — ik %F BMECs
W E ZR AN FL A O R A PRI R AA TR RE IR LK 3

FLEAEEAHRE B-EEE (CSN2). asl-FE ik
I (CSNISD). x-BgHEH (CSN3), FL&EHE A
KDL 1 BN IR ia BAR R (PEPT2). Ik
B A ALK (APN), WZEEH GAPDH. B-actin il
RNI18S1, SIMFHI W% 4.

R"3  L-2-L-BEIR_RRERIFFES Ser 0 Tyr X BMECs 187E
A BAEMEXEERIENENE (n=06)
Table 3 Effects of substitution of free amino acids with
L-serine-L-tyrosine cyclic dipeptide on gene expressions of
milk protein, PEPT2, and APN in BMECs (n = 6)
5 DR AR R 3R 0k
CSN1S1 CSN2 CSN3 PEPT-2 APN

H%  RGR/%

0%E4 10000 100 100 1.00 1.00 1.00
25%FAL 111.89° 852" 1.51% 149" 140" 1.20
50%E48  112.89° 190 1.16 088 1.13 091
100%E4% 9948  1.65 095 0.69° 092 0.89

5 0% B AR "P<0.05
P <0.05 vs 0% replacement
&4 5149F5)

Table 4 Primer sequences and parameters

SR GenBank 45 WA (5-3)

GAPDH XM 001252479 F: GGTCATCATCTCTGCACCT

R: GGTCATAAGTCCCTCCACGA
B-ACTIN NM _173979.3 F: AACTCCATCATGAAGTGTGACG
R: GATCCACATCTGCTGGAAGG
F: GTAACCCGTTGAACCCCATT
R: CCATCCAATCGGTAGTAGCG
F: ACATCCTATCAAGCACCAAGGACTC
R: GACGAAATGCTTTCAGCTTCCA
F: TCTGCCTCTGCTCCAGTCTT
R: AGGAGGGGGCATTCACTTT
F: CCAGGAGCAAAACCAAGAAC
R: TGCAACTGGTTTCTGTTGGT
NM-001079582 F: ATGGCAATGCCCAATGAAG

R: CACCAACACAGCAACAAACAAA

APN NM 001075144 F: TCCTCCAGCAGCAACAAAGA

R: TCAGCCACAGGTCATTCCAC

RN18S1 AC 000182.1

CSN1S1 NM 181029

CSN2  M-64755.1

CSN3  NM_174294

PEPT-2

FHZE 5N, L-22-L-Fg 38 —BRAEARIRE 25% %
RIUFE Ser Ml Tyr B 7] {2 18 i CSN1S1. CSN2.
CSN3. PEPT-2 (R XL E (P<0.05), %I APN
FIRMERE R T B3, mkE N A M.
3 e

ENTIENEN e - IOk i buw sl tat i
a3 R IS A 178 4k B BR K IR T B 2 i
P, SRR, oL M TS RS R Y R K
AW EEARA, L R O E S 2 ER-TRE
% H 2RI AR SR IKEL, X REHEH C umEl N
Uiy 2 AU TR E D RE I S5 HIA 0% . M5 B
B, 225 LT 2 RS IR A, Rl
B EERE SYG =K, AU SR IR
R AL, AL ], B0 T2 L iR A
SO PRI AR B KT L X 5 28 1L FE A
fld AR L-22-L-Fg s BRI — JIKSE T e 24K, D-
22-L-TE SR IR K LT -L-T SRR — I35 B It
(1)t e 3 A — 2

fERRPURIMLSR T, 5 EEERAL, b
P T — e R S TR ZY, AT DASR i S I
B Hofh A Rz, anAR R e AN s s PRl
RSN EDD, 7S oo Ui LR Ho
NFRE IR . H AR SO A B B R v TP T
P AU S B ) B, PR L-22-L-F& IR
TR AR AR R D-22-L-Fs3F —RRE SRk, 2
D-%2-L-F& 3R — kS RaE . FIREmIREM T, Mk
AMUEAELE N B, BRALE C o, H C b
B EE &

L B RO E L. BUR. DA S
Mo I SRV RE B PR O R VR B, 350
O AEThEE, A Re WA HE LR, K
ARy U9, 2 L B KB B B AR, R ME
MMPLE AT e S i £ 'S EIRE (NA) AR
WA TRTZIIRE By (PGEy) W& EAR LA R,
2F 1L B BEAEATL AR Sl L (R R X b 7L R 3k AT
1, RIS E KT LR, R FUARA LR,
HIR LB . I8 LT 1 S M 1 oy 2 D) ) Bk
RAA WD

AT L-22-L-FE 3 — KB AT 2 13E 1,
AT CARERC B MM B (8], S m7 389 n 473 24 L b B &4 it 34
BRI A O SRR 3R A s (HEER Ve PR R R
BE. STRERRN IR AR PR SR, 22—
FAkw BAWGIRN I I R, X FERH



)

Chinese Traditional and Herbal Drugs

0% BT7H 201944 8 * 1609 »

T B A R O DR A N RSG5 1 A2
Tyr Bk, B T REAZRT T BAR Rk 2 v (il ok i
SEMH, BN T s R — KR Lo A A
G AT LA I o i 5 L K A 2R G R A AL
IEURAE I, L-B8-L-FE Ik Cotapmifik) 1E N5
1 AR I AR R R ik, LA B R R ),
PR L-1-L- & — IR B R U 5 B 56 ) B 2
R, L-B8-L-KE —ARRIBURAE IR, 7T REZ £
P 5 I HEAR BERh 28 TO R S 2 AR Sl 15, Ca® N IALER
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