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Study on chemical constituents of self-settling from Huanglian Jiedu Decoction
and effects on PC12 induced by CoCl,
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Abstract: Objective To optimize the preparation conditions of precipitation from Huanglian Jiedu Decoction (HJD). The main
components of precipitation content were measured and the protective effect of compound precipitation on injured PC12 cell was
evaluated. Methods The preparation process of precipitation was determined by time and water supply; Contents of baicalin,
berberine, geniposide, palmatine, coptis, and wogonoside were determined by HPLC. The effect of HID was evaluated and the
precipitation on neurotoxic PC12 cells were injured by CoCl, with CCK-8 assay. Results Under the condition (extracted by refluxing
for 30 min using the amount of water which was 10 times of the quality of herbs), the quality of dry precipitation was about 10% of
mass of the supernatant, and 81% of the precipitation were organic acids and alkaloids, baicalin was 42.12%, berberine was 31.17%,
coptis was 5.89%, wogonoside was 1.50%, palmatine was 0.60%, and geniposide was not detected. ECs, of supernatant and
precipitation on injured PC12 was 28.25 pg/mL and 19.58 pg/mL, respectively. Conclusion The preparation process of precipitation
is simple and reproducible, and this study reveals that the compound precipitation from HJD is mainly composed of acid-alkali
complex. Compared with the supernatant, the compound precipitation shows better neuroprotective activity, and provides basic data for
the secondary development of HID.
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HIEM 7377 (Huanglian Jiedu Decoction, HID)
HRTEE (HE&277), T8/ UMEME) i
UL “BEIEMTZ” . ATHEE. B FHM.
Wa 1 4Wk25% 3 02 02 0 3 LU BCAR AL, i i
AR M. T H R HID BRI 9Tk 24 fE K
B EiE WAL Ry« 2B A Y b AR FIA LA,
X E UTUE S A 1oy B 25 A AR T 28
W2 TR HID BRIl 240 i o
RELL, AHSCHIT T R I HID BEA Rk 38 il JR P M BRI
BHMIGAER, =eaaEErRaEl. sraRy
HID "l s RE A LR kiR fhes
ANV FERR AU . S SR RS P SR A S 45
%A%, AR A RIS ATIRE, 0H5
Pt AR T AL AT AT HID /KR
B UOETE LRI, £ IR L ASHT ST R B HID
KA YU TR R S ISR RN 10% 4
Fi, WK HID Byt B — @ ALy g
PE, BARANANE, AR LLHID H IR E
FaFR, RN RSS2 T K E B
S AREU [ HID B e il 25 s, e T 3ot
JE P AP N EE O AT T
#OE, POESHPE, JFE T HID BT
JEXT CoCly i 451475 PC12 40 AR 2L i (R 97 25UR
N HID B UTHENE N B 25 RGBT T3t T 2
X, Rt DT AL SR 24 R
il FE HEAKHE o
1 #

1.1 A5

BOE. WA EA. T TR R,
FAHMBEA TP R REXNEAE R EE, BE
NEEFRHMEY)#IE Coptis chinensis Franch. [1TJ§
MZE; W5 NS RHEY) S Scutellaria baicalensis
Georgi M T IR s M N =& FHE W o0 B
Phellodendron amurense Rupr. [ 2:4 J7 ()16
B MR AR ERMEYING T Gardenia jasminoides
Ellis [T e R 5 X HELR 3R R /N BE R (HE5
110713-200208). %1 (k5 110715-200514).
T E YT (5 110762-200506) ¥a 71 (itS
749-8801). PUHEEH (b5 MUST-16116) 34T
W E A R E R, TR E=98%; X HE
WhECER, b Z24F4BL, M AR TR
AT, RS =98%: MaFimiE. SifliE, Gibeo
AT 0.25%RE I EREWR, b ZEEREA R

AT EEERREAW (100X, XUt 100 U/mL 3
FHRAM 100 pg/mL FHHR, N ERERHARLS
")); BEERERZE (PBS), FERER Wi/RAEMML
AL AR AT 2-(2-F S Jk-4-higFE Ik IE)-3- (4-
i 25 DR Ik )-5-(2,4- TR 2R )-2.H- DU M LA 2 1K )
(CCK-8), ZEBR K /R AL 20 AL s B PR A A 5
CoCly*6H,0, KREETIEERHEIR AR AR RPMI
1640 15 77%E (HyClone A #)); £ B IR (poly-L-
lysine, PLL), Biotopped; pet TLHifif@iE%s, Wik
BMWBEARAR: MEHEFHT (NGF), L
AT ERHA R AT .
1.2 4R

PC12 ZHiff, WAt BrAngn i 5t b o
1.3 UE5EEF

Waters €2695 Separations Module 7= %R €1
G REFERHE (R ARRAR]; Agilent TC-C g
(250 mm X 4.6 mm, 5pum), ZHEWEE (FE) F
FRAF; KQ-100DE EEAA, Bl AR
Aw]; 0SB-2100 ez kA, bifgz BERA IR A
Al;  LD5-2B & Al & 0L, A6 R LE L
HBRAF]; Thermo3111 B CO, 557744, FREA K iH/K
YRR R AR HFsafe A9 22446,
TR B RA R AR 2K EE
(G522 #H Multiskan GO); OlympusIX71 58] & %'t
EAEE, EAREE (RED FARAF (OCN); &
R E O, IR RBHA IR A A .
2 FAEEHR
2.1 HEREEE HID BIUEHRIETE

HID /KRIE VTS ) 2 KB, B E
DUREF AR R AR I, ARG AT A
RIGVETE, 5 EE I (BRI /K 6 U0 AL R
g AR
2.1 HFEAKFEI DLETOER RN TERR, R
AR (A KHKE (B) NEEWKE, ®E
FIZENA N 15, 304 60 min, FI/KEHN 6. 8. 10
GRS 3AKT, R L3 MIRRI B, ik
HID BYLEHI & T8, Lkt 1.
2.1.2 FEAEIETE A RIFRECEE 9 g BHT 6 g\
WX 6g. T 9g, ARENILL, BETFOIMAWR
ARSI, 3ebT FAREE R K& K2
T, BN, MBI FFE TR, DA R &
AR RIS, A E =R . KRZREA 50 mL
BT, B0 30 min, F£33054 3 000 r/min. 437
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B3SO UTUE 50 TR0 T4 5 PR i
SRR 1. 2G0H =AY SAS9.4 I J7 Z 4 R
(£2) W, A. B. AXBHHERELZR, 2K
FENT AL TN AsBs, S35 5 R BISL56 = M % 2E
PSR CA K 7 220 T R, 1 AoBs N FEFR U T
21, R E HID B T S0 2 1) 2% [ B A SR U 2%
AR 10 AEPK, FREE 30 min.

2.1.3 LZEWIE L ABy (0 1 Hdl sk
T2 NEME, ¥ “2127 SBELK 3R, 4
RIE 3. ZHEELLK RSD N 2.64%, /N 3%,
TZRET, BASLRER S LIGRHAZS%
e

#1 HERKERIT S5

Table 1 Results of orthogonal experiment

e A/min B/fi C(*H) BUliE/mg
1 15 (1) 6(1) 1) 214.4
2 15 (1) 8(2) 2) 319.6
3 15 (1) 10 (3) 3) 246.6
4 30 (2) 6(1) 2) 354.8
5 30 (2) 8(2) 3) 278.5
6 30 (2) 10 (3) 1) 481.9
7 60 (3) 6(1) 3) 452.1
8 60 (3) 8(2) 1) 443.5
9 60 (3) 10 (3) 2) 567.1
K, 780.6 1021.3 1139.8
K, 11152 1041.6 1241.5
K; 1462.7 1295.6 977.2
R 682.1 274.3 264.3
xR2 HESH
Table 2 Analysis of variance table
Fzx WEFLGM BHHE FAE BEME
A 77552 2 8.59 P=0.1043>0.05

B 15574 2 1.72
C 11 848 2 1.31
F0_05(2, 2) =19.00 F0,01(2, 2) =99.00

P=0.367 0>0.05
P=0.4325>0.05

#3 IZWIEER

Table 3 Results of verification test

RN = /17 /N wh oY QR = B RS T wh bl
F5 N . RSD/%
mg FHMmg THEHREWL%
1 452.1 4 848.6 9.3 2.64
2 411.2 43284 9.5
3 463.3 47276 9.8

2.2 HJD BiERS EEME

AR RRZH 1 14 ) HPLC-MS" 3 A @ Ht HID 7K
RIETER !, FEARE SIS, EOIT.
BERR. DOEE . HEIERSERISEEY), HAX
S8 B E AR LR AN FERIE, AR Seae il s A
T HID /KR E JT0E 57 5 S e T, IFE B
AR LAY o
221 M IO AgilentTC-Cog £ (250
mmX4.6 mm, 5 um); VishAHA L NE-0.2% R K
W, BEREVEM: 0~10 min, 5%~15%ZffE: 10~
30 min, 15%~30%Z.MiE; 30~42 min, 30%~42%
i 42~45min, 42%~48%Z.E; 45~50 min,
48%~60%ZfiE: 50~60 min, 60%~90%Z.JiE: &
FUAE 1 mL/min; FEIE 25 C; &K 238 nm.
222 fERIRAIHIS  KROORBUE ERE T . 3
KA. R DT, ERERNEER. DOEET . EiE
B R AT EUTUE (BL ALB; L2 #idh, B
T 5 mL &, WEER, FRERESHA
0.36. 0.38. 0.90. 0.46. 0.28. 0.24. 0.29 mg/mL
1) i 28V o
2.2.3 O MEAIERINHIE R R, A E. 3
FRESHYT . ERER/NEER . DUHEAF. SO &
FH 3 FEBE AR B 21 50.00 4.41. 0.90. 19.78. 5.04.
8.40 ug/mL, iF 0.22 um ALIERE S
224 AUAMIERIHIE K B UTE RS B
F R R 31 99.76 pg/mL, i 0.22 pm FFLIE AR 45 F .
225 AMERRFEE SHKEERI 50, 75, 100,
125, 150+ 175 pg/mL A X7 B SIS 10 L,
Iy NG AL 4.41. 6.61. 8.82. 11.03. 13.23. 15.44
ug/mL 35T R IR 10 ul, 20 SRS 25 IR
0.90. 1.35. 1.80. 2.25. 2.70. 3.15 pg/mL [FJEEFR
EL T YT R SRV 10 pl, 2 BIRS S EL 19.78.
29.67. 39.56. 49.45. 59.34. 69.23 ug/mL [ ELER /N
BERO LS 10 pl, 23 AR S 5.04. 7.56
10.08. 12.60. 15.12. 17.64 pug/mL #2551
AV 10 pl, 73 il RS AR 8.40. 12,60+ 16.80-
21.00. 25.20. 29.40 pg/mL )5 EGT IR FATR 10
ul, % “2.2.17 WUN GGG KR, e FHg iR
B, PAETRFME (V) XHEERERE (X BHT
AAREE, ZERILE 4. KB PR B R E)
WaFHE R, MORFIHEFEPREIZ. 35 H5%
5 P SRR R, ELMEHENTTH T &
ME o
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Table 4 Regression equations and linear ranges of measured constituents

% EVEVYE R’ LRk /(ng-mL ™) Ji A YE Fl/ug
B Y=2905.7 X+9 525.2 0.999 3 4.41~15.44 0.049 4~0.172 9
EEyT Y=27 800 X+9 565 0.999 0 0.90~ 3.15 0.009 0~0.031 5
/NBET Y=38 347 X+101 689 0.999 3 19.78~69.23 0.197 8~0.692 3
WA Y=7596.9 X—1162.9 0.999 9 5.04~17.64 0.050 4~0.176 4
B Y=27233 X—376.33 0.999 6 8.40~29.40 0.084 0~0.294 0

22,6 FEMEINE 42K 5 R EIRUE & A U4
WL % “2.2.17 BN Gk sk pratre, e
W AUE, HHRCIE IR ILIE 1.

x5 BILRHRERERERFR

Table 5 Concentration and volume of precipitated

Wk sy AVUEFRREIKE (ngeml™)  EAER/L
BAH 435 35
=) 200.10 20
INBED, 99.76 20
WHHH 200.10 20
R 99.76 20

SEREREIR B LA B ARAR AL B A T S I I B e it o 11
The concentration and the volume of the sample are determined in

the continuous adjustment of the experiment

|1

2 5
A i
3 4 6
5
B 3 )
||
|| |
H_H_,____,J L4 h s
10 16 22 28 34

t/min

I-NEFH 2-HER 3-IEEH 4-E5T 5/0BE,  6-DUES T

1-geniposide ~ 2-coptisine  3-baicalin  4-palmatine  5-berberine

6-wogonoside

1 6 MxtBE&E (A) 1 HID BIUEHEIX& (B) HPLC
Fig. 1 Separation of six reference materials (A) and HJD
sample (B) by HPLC

227 HFEOTERMESR KWNE, 6 FhEZE
PERr R (RESHD SRR 6 (FLHre Skt
R R R B UOERERE T E S, BRI E AR R A
WS B o £ B UCUE H R 5 B 0 R B e
FERS H T B 5 UTTE R I 2 U AED o BRAE 75 Ak
YAk, BB NEER. FOEM. DOREH. 2L
V15 B3] T HID B YE ksl 2], ¢l
ZSAF R/ INEER R N . HID ETEE TP sl &
P 1 BEHE T 3 51 > /N BERR > BOE 0 > DU %
> DyT, Wk SR 81.28%, AIH:AE ] H
DUUE VB R s, 1oy CARRBER Y BN &2, Horba
ZSFRUNEER 2 AL 15 73.29%, A EHTTRE AR
B3
2.3 HJD KFEIEMEH CoCl, 15 NGF-PC12
YRS 3R

AT R MTT 830058 & B HID /K BT H
PUEBA — @ ARy iGtE, HZRT PC12 4
A B4, MTT RS R B — 2 Mish
PE, N T S N AR e 1, AR TR A
CCK-8 M HID /KHFIHYLiEXS CoCly Hifsi i
NGF-PC12 4 Ha3i 14 i 5200
23.1 SEERFREMES] 85% RPMI 1640+10%
I 13 + 5% A6 4 E -+ BT 100 U/mL 58 &= Al
100 pg/mL & %, 37 CHHIR, 5% CO,, MFNE

®6 o MEEFEMMNE

Table 6 Contents of six main active ingredients

FEMERERIE  EUTTEHERE

% Rt ing Rt g R B4 %
T 0.000 0 0.1523 KA
HEAT 0.064 3 0.1523 42.12
=M 0.024 1 4.0020 0.60
/INEE, 0.621 8 1.9952 31.17
PO 0.060 1 4.002 0 1.50
BB 0.1176 1.9952 5.89
&t 81.28
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B IR T 9% 7.50. 15.00. 30.00. 60.00 pg/mL hnzj, &—fi=
232 MAHE PC12 HMRBIAPEY B3GR, BV IREEPAT 4 L, XTHRADIMSEARREE TR0

WEREVERETE  FSe AR iR PC12 4. 4
AR R RE EAE N, AR, IneE
(f) RPMI1640, U4 14 ho 120 pL B T2
TR AT 1) 96 FLIR 1, FH 90% RPMI1640, 10%
B4 13, 100 U/mL XUPTAC G IR E, 4HHk
FEZ) 7X10° ANMFL. 0 0.05 pg/mL () NGF 5541
faorft, A EEEFE 48 h, FRAifA K i 240
MRS . 30T ENY, DL RN 3.75,

HYEH DMSO ¥, #:73EMiRE, DMSO
L FRESBUNT 0.1%. 2591 36 h 5, BiA
AU N 300 umol/L CoCl, #1455 PC12 4Hiffl. 4HHE
IEREARS 12 h J5 1 CCK-8 7 10 uL, 4k&:3s3% 4
he THEZE 8 EEY 5 min (FHIE0EM, WlE
490 nm Kb FLIMROEIE (4D, FHEEE, & THA
ST A0 B 2R R NI B (ECs), SR
F 7, BTSSR ILE 2.

*7 LERMBIUER CoCl, Hif5H) NGF-PC12 I RIFIIIELER (48 h)
Table 7 Comparison of protective effects of supernatant and precipitation on NGF-PC12 cells injured by CoCl, for 48 h

4 B HEFE 2R /% L
éﬂ%” ) 1 2 0 - EC50/(p.gmL )
3.75 pg'mL 7.50 pg'mL 15.00 pgrmL 30.00 pgrmL 60.00 pg'mL
iEw 1.7447.13 102242.12 4630+ 7.10 51.74+1.67 60.2841.64 28.25
H i 52.8942.94 84.77+3.71 36.55+14.84 20.4014.70 16.5840.72 19.58

Xf IR ]

B2 LERRBEXNRG NGF-PC12 A SZERNZIT
Fig.2 Morphological changes on NGF-PC12 by supernatant and precipitation

233 H AT

2 B3 B % = [A400(Compd) — A490(CoCly)/[A499(NGF) —
A490(CoCly)]

—PECs50=1gCpnax —12[2(ZP—0.75+0.25P 0 +0.25P)]
Compd NEE LAY, Cppe NERKIKEE, TP NEIGIHEE, Py
NI KA, P FE/NMEFAR

CCK-8 Z5JEHH (R 7), LIHWA HITEST
CoCl, #1177 1) PC12 4035 HA 5 B Ry 4E A, 1
HBEVERRT R (EC50=19.58 pg/mL) EALT
W (ECsp=28.25 ug/mL).

CCK-8 MHAFG 2= A T W Eea 3L, mT Bl
B H AR R A T LEECHE R T B2 > B DT
H> FIFWA>CoCl, 11520, B 5% AR
kb, 4 CoCl, #5145 ) PC12 4 o T % i B S48 s
MSHBEAALE, & FERN E e LB PR3 2
R T AR M B R RS, T H B DTE L PR AR

7.5 ugmL ' BIEW

7.5 ng'mL ™' EITHE

T EIEWA . CCK-8 WA 22 AR T g sk
5o 45 IR W HID JKETEPTIE . EIBHIE% CoCl,
B PC12 UM A R Ry ER, H AT
(A R AR T B R
3 it

feg N BUTE 53 2 RS R @ RTT
R, AR 25 b R EUAE 72 LR BE B AR BT AE P2 1Y)
AR, JKEIE U 2 s — g e, —@
TR b3 T AOR R E M IS EIR . theh e
JiKBIAVOE RS AR, HEREREZ, D
BT ERIE R 4 ST R T REY, R
BEAR T L B e 2 o ARSIZEG DA HID /K BT H YTTE
NI, AT, W1 B A
FCA K 2B S 1, HE s TR 25 5 K EL E UUE AT AR
TR SR I LA KRR, R AME R 2=
T2 A 1) e D ) R —— e 7 1 R FH 24
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DA A = sk A w2 B U0 1 7 AR B 7S A A A
“CEHUTE”, AR TT SR AR SR A 5 | L A I
M, AT B B 2 ) R 2444

b K BRI R X HID B YT
S, Hb R BIERI 30 min, 10 f5EKEHET,
HUTEREL & FERTERER 10%, HHEF/)N
BB S5 SIS RN 73.28%, PiE N HID
BB B 25 S () BB AUy . TEEH DU
BT RS U 21 (1) 35 R BR B AL &9, A ARSI 21 Hh P 11
WTHRS, MR T ZaaeT BEw". 4k
SEIGHIE R HID B Yo R EE R T R
B o 4 BT ok TR, DU AT REAFTE R
BEEICRSPAEERS TERERBI ALK& 2
Wi BRI AN 7R R A R A
IPC-MS AR HID HYiiE &8 oo 3R 2 s
&, EEPAEIIKE YRR, B
JERTRT R R AR SAG A 0 A 247K BT DTBE AL
= B3 4 R A K Y O A ) T4 A 24 5 5 e A
RN E S LB, R E MR T — A
Hogm, WAEFTAM TSR, BRZRT.
AAN, FSZIGUESE HID HUEXT CoCl, $i45iH)
NGF %55/ PC12 4 i f) - 37 /E F 248 T HID 13
W, WA E UTE H BIBRBRES &I 245 30 T 5
RIS U0 sE 5 - INBER 1 2% S 4% CoCl, 5
i) NGF %5 51 PC12 41 B AR 1 B T3 %5
T DA S /NBER A, T B — A S B AR S

SE 3k
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