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Abstract: Objective To evaluate the effect of the bitter taste-masking companion [with mass ratio of neotame, mPEG2000-PLL A2000,
¥-CD and Huanglian Jiedu Decoction (HID, #i%Ef#5:i%) of 0.028:0.15:1.5:100] on the efficacy and safety of traditional Chinese
medicine decoction, partial efficacy and toxic side effects of HID were explored. Methods HJD was taken as an example in this

study. Antioxidant activity in vitro (1,1-diphenyl-2-picrylhydrazyl radical scavenging rate, hydroxyl radical scavenging rate and
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superoxide anion radical scavenging rate), inhibition of xylene-induced ear edema and anti-endotoxin-induced fever test in mice were

used to study the effect of the companion of bitter taste-masking on decoction. An acute toxicity test in mice was performed to determine

the safety of the companion. Finally, the 16S rDNA sequencing technique was used to analyze the effect of companion on decoction

(possible side effects) of microflora in the gut tract. Results

The companion did not affect the antioxidant effect of HID in vitro (1,1-

diphenyl-2-bitter hydrazine free radical, superoxide anion and hydroxyl radical clearance), it also did not affect the role in the inhibition

of xylene-induced ear edema and anti-endotoxin-induced fever effect of HID in mice. At the same time, within the experimental scope,

neither the companion nor HID was acutely toxic to mice. In addition, the disturbance of the companion agent to the intestinal flora of

mice was not significantly different from HID. Conclusion The companion didn’t affect the efficacy and safety of HID within the

experimental dosage range.

Key words: traditional Chinese medicine; bitter taste-masking companion; efficiency; adverse effect; Huanglian Jiedu Decoction

R AEBRIRTT TR A A RS ARRM
AN TE REFIIRES, JUHE T 555, BARIE
TN 38 FH R , e RE THE4h 25 1 E 55 . 7E 2019
SF I 4B 45 ) B Y e R B il & ( coronavirus
disease 2019, COVID-19) [HF5iEH, FEZGTHAH]
Bo WRPRHIPUESE, 1E VR BRI 250 KO g
fiHERE . ACIBIMCER T B A R . S eI R
UL AE TS i ZESEXT COVID-19 J7 2kt
B4k, 3% 7E7% (Huanglian Jiedu Decoction, HID)
Wl Bl oK T A A R 2 D o R &% M AH DG B Ay ki 882 R A 1Y)
ZANLIT I B HEFEVRIT COVID-19 HEAE M <E M
REUER, B NS KFRME 7], HID | ZHT
I RE-4. AR 7R W, HID REdiifi 201
PUAALIOL, PRI, RS0 Fi i # I BB ki
FEREALI2IAE . SR, IR A0 1k 22 A2 v 24 1 3 ek )
o REA R R A 4 B v HME DU SO R 1
2537 ARAR I IO, T8 = SR 1 AR AR 24
N, #1207 HIGIRNH . N T IFRA K25
FUABAR T R, AR EIZH 4 H 36T B B it
1) R 24 37 7R FE R RO AP A LR, O IGE HH e A i v
211 HID B FIEARFRI04, SR1, A8t S %
VRN E M, 2R E RO E L.
FRRTEAEAR] Gkl RIS FERI [F]I, 2T RLA
S 254 0T RO e ORI . A T LR AN T
Ak, I Bk, SRR IEE TR AL,
W25k smHEREIER 3 ANJ7 TR 87X HID
fRIRZIA o
1 {UEEHH
1.1 &8

Spectra Max i3X BhnfX, BT L
PR 7w s BSA124S HLT-70 T K -F, 48 [E Sartorius AG
AT SW-CI-2F A EA TAE &, IR
FHRAFA,

BE L B, EAAANE O 08 B DY) 1 A
TR A A PR A R, 48 B H 2= 24 K 27 X1 e
SPUPMEE, NEWREE B Scutellaria
baicalensis Georgi [T/, BB EHEY 5
¥E Coptis chinensis Franch [F) TR ZE, ZEHFIEE
JEME YA Phellodendron chinense Schneid Ff 242
B2 TR e, ¥ FRHE T B YN T Gardenia
Jjasminoides Ellis [ T#ERCAR S, BEHR, iGN
AAEEFIARAF], EIRE 99%; FH#R, HIX
SRFEARAA, HREDH 9%. 2 H
(lipopolysaccharides, LPS), k5 L2880, Sigma A
F] o AL, HINBT ZRIEA TA IR A, 5754 95%:
BRE R 4 - A B AR ( monomethoxy
polyethylene glycol-/-poly lactic acid , mMPEG2q00-
PLLA0), UrEgtSEEW TEARAR, #itT
2019071415; y-*RikE (y-cyclodextrin, y-CD), #§
M RIETAHR AR, #6%5 2018122505. =F2H
LI H ot 2R 2 [ tris(hydroxymethyl) aminomethane,
Tris-HCL] 2, b ZRERHARAF, W5
ST788. 443 C (vitamin C, VC), JbiZREEFR
BARAT, FEKE 99%.

1.3 )

SPF 2% R IH/NRL, AR & (20+£2) g, SCXK (i)
2008-0003, W HILPHE SKIREN Pt o Fr A SHY)SE
B0 GG ST Bt B R B A B2 51 22 JSSEER Bh )
BT HERUE, BIFFE 3R B,

2 FAEEHR
2.1 HID KIHI&

VR AT R 3R B, 2537 0 FER PR AR
FAETT (AL mPEGaoo0-PLLA2000~ y-CD+ HID %4
WF AL 0.028 1 0.15 1 1.5 1 100) fE & X3 HID
() RS, AR S 1 — D PR i 3 HE R A5 751 b
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J5 % HID Z52380F0 22 A= VE I 5

2.1.1 HID 24 #%&iE. . HiA. T3

20203 iR HER AR 29K 3 100 g, R
A, N 10 FEKRIE 0.5 h, [EIHEE 3 K, &K
1 he IR, EFEHWPTEIRIEN 0.2 g/mL (%
SrEZiE), B8 HID 257

2.1.2 HID+HFEER $% “2.1.17 Ty ikl 4 HID
25905 T oI N Ak 5 5 CALER - mPEGao00-PLLA 2000+
y-CD. HID Zji it &t 0.028 © 0.15 2 1.5 1 100) [
IR AR, A Bk, A HIEMER
(LERNEIEE

2.2 B3 HID (RSN E LRV

221 1,1-ZORER 2R A B % (2,2-diphenyl-1-
picrylhydrazyl, DPPH) &BRZRIEM T 96 FLIK
HOIA 190 pL DPPH ¥ (0.1 pmol/L R

A1 10 pL AN[E] 5T B BE B AE IR (404 204 10
mg/mL). 190 uL DPPH 1 10 uL ZE18/K A2 XS
M, JBA)EEEEY 30 min, WE 517 nm AL HIRE
mEE (40 [EM HID B SR E (43 {8 (B
FEEE DPPH 70 J 23 ER IR IROLFE (42D 1H,
fHWE 3 ML, WERESX DPPH iR,

THEARNERE=1—(41—43)/42-

222 HANEFERZEN W 96 LM
N 90 uL Tris-HC1 223+ (50 mmol/L, pH {4 8.2),

3 MIMNAN ] T B IR FE FRE S, 25 CilRE 20
min. PASEIIN 6 uL [FEIFETARR AR = Iia i (18
mmol/L) .5 min J5 I 2 uL #ER¥# (10 mmol/L),
fHBE 3 ANEFL. Wi 325 nm AFFE TG
FE (4D H, CAZETR/KBFE S ) A2 FTRAZE TR K B 48
AR As (B W E R oo A B TS BR R .
THEALXNERE=1—(41—43)/42-

223 FRHEBIERERSN BRI PERE R
PSR 50 uLs I 6 mmol/L HoO, ¥ K « 6 mmol/L
BRI RN 10 mmol/L /KA R- L BEE TR 50
uL, 37 CW¥E 10 min, ME 510 nm MR ILSE
(AD fl. BLVC ABATERR (42, WHIAT EXR
(A3), FHREE 3 DMESL. WEFE S E B
FHTERER, HEAXNERE=1—(41—43)/42.
224 SEikEEsrdT dHIAZE 7R Student’s ¢35
Z BRI IE R 1R KL (false discovery rate,
FDR), Post-hoc fu4 /7 i%i% 4% Turkey-kramer, sum-
rank test (IEZH K1 v & 7R /R -IRA R A A 38D
Tk, BN EZE SRR, P<0.05 R ZERAH
it o

2.2.5 fEAEFDS HID fRSMUEAGIIEm 4551 a0
1R, BRI HID #R4MER DPPH H HiZE.
¥ AR A B T o R E R, HID RSt
FALIER B AR EAE K.

F 1 HEFIXT HID FSMAEHIIRMER (X£s,n=3)

Table 1 Effect of companion on antioxidation of HID in vitro (X £ S,n=3)

Fe DPPH & %/% o H HEERE % R B B TR R A%
Wi

2mgmL! 1mgmL" 0.5mgmL" 2mgmL"' 1 mgmL"! 0.5mgmL" 2mgmL"' 1mgmL"' 0.5 mgmL"'
HID 243409 257405 243+28 27403 1.6%£0.5" 13£0.17% 03£00 03£00 0.240.0"%
HID+1H87%) 283+0.2 26.0+06 228+19"™ 1.8+0.1 12400 1.0+0.17 03+00 02%£0.0 0.2%£0.0

HEREAtE: "P<0.05 *P<0.01; S5HAIEALE: #P<0.01
"P<0.05 *P<0.01 vs high dose group; *#P < 0.01 vs medium dose group

2.3 EFIX HID I ZBRBUNRE MAAS2

EWI/INER, BEML O BRI | BERRIK e fA4H (BH
P24, 9.1 mg/kg), HID 5 HID+FEERIE. . &
FIEL (4.505. 2.252. 1.126 glkg). ig 4624, K
1R, ES:7d. IEBRET 12h WA ANEEK, B)a—
REEZ 40min J5, 7E/NRAEEIE. RFNTHEREK
HIOR 20 uL, SR, AEAE A AR, FEHET
LA AW E R E— AR FE ) (BEfE 5.5
mm), FREFE, THE/DRE KK

PRl 2 = 7 B B — A EE

il 2 = (22 B A — 4 HE A A R

GER LR 2. FHMEGTIE GRIERY) 4/ R Ak
/2R AR TR ;= R R A A HERR AT S () HID
Bfe WA IR BUN R E M KR, H 5B
IR EMEZES w7 A5 B R 1 2R B
AR TR R A o 5 EE B, 5 R T /S 1 HID
7T 3 75 57, AR AEAB R HID #is) — B 2R EL
NS E T RTE A E3 Al
2.4 B3 HID 1 LPS BUMNR S AV
2.4.1 LPS FEFNEMISEIE I ET DASL SR
B 6 22 BERC K 20.0 mg/L 1 -

242 ERIS5%Y H /N BRI 2 Wk, 4t
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& 2 HHEFIXT HID HDEH Z B0 R E KA F2 0D

(Xts,n="7)
Table 2 Effect of companion on inhibition of xylene-
induced ear edema of HJD in mice (X £ S,n=7)
ZHi FlEAgkg™) MIKE/mg  MIKE%
iy - 2.840.7 4524124
RIER 0.009 1 15406 19.9+9.5"
HJD 4.505 24405 23.1%+12.7"
2.252 23+03 274%9.1°
1.126 32405 4424117687
HID+ 457 4.505 23404 28.049.7°
2.252 23£0.5 40.0%12.142
1.126 2.6+0.4 40.6110.728

HREMAE: "P<0.05 "P<0.01; S5KREMALE: 24p<
0.01; 5 HID Pl LLE: *P<0.05
P <0.05 P <0.01 vs model group; 24P < 0.01 vs prednisone
group; *P < 0.05 vs medium dose of HID

3d. SEERHTEZENGE 3 RALIE, RERIAIRE 60 min,
HCP- B N FERAR (To) S B kAT Bt 38 °C
e 2 iR ZEIT 0.5 CRIZMR . BRFEER/NR
BENL> N 5 41, BOXFHEZL. BERUA . PHvEZ544 .
HID ZHA1 HID+ AR T X LRI AL A ig 45 F
ZRUEK, HID 4R HID+FEABFILL 5 ig 45 F 4.5
g/kg HID F1 HID+ B 4525 1h jE X2 ip &
AN SR, HAB R ip LPS (20 ng/kg) EREL
o JERL 10 min JEAFGEMARE (T, FH50 51T 30,
60. 90. 120. 180 min HJ[a] A SRR . THEHAT
(AT=Ti—To), LHARRAAT-HE] (o) k. 52
U6 45 5 I AR /N B
243 fHEFAIXT HID Bt LPS /iR mr # 1 52
FEABFRIXT HID $1 LPS Z/ B B 52 45 58 0 &
1. SXtHEZHAREL, BRI /NRANTIRAAEER 10~
60 min J5 BETHE (P<<0.05); MJEEEEZE N
(P<0.05). SHEAIHML, BHHFDHAE
FEFE AR A FH o 3545 30 min J5, HID 4081 HID+
FEABFILLN SRR A B &3 ER (P<0.05), &
R IR 2 R R 15 60~90min /5, HID
AN HID+ AR 72 /N BRI 2 B K T8, H
HID+ B A AR A BUR S AL T HID 4, (HZER
AR, IFH, BEAA/NRATIRAEIGERE 60 min J5 T
PR3, 120min J5B&THE; GAANTEEE 120
min 5 £ B, H HID 4R BH LR B R A T
R, AT ReS /N LR R B BT REA K.
2.5 #EFIX HID A SR
EW/NR, ENMEWEE 7 dJE, BENLS N HID

2.
A - HID+ 187
-+ HID
- 157
- [

AT/C

0 3'0 6'0 9'0 120 130 léO
t/min

5xti4L: 4P<0.05; SHBALE: "P<0.05 "P<0.001

AP < 0.05 vs blank group; "P < 0.05 **P <0.001 vs model group
B 1 #E5% HID #1 LPS BUMNREZHMENM (Xts,n=
10)
Fig. 1
induced fever in mice of HJID (X £ s, n =10)
E L (37.5 g/kg) HID RAEA (25 g/kg) 151,
HID+ fEE 77 7 4L . HID 4R B FMK 57 & 4L M
XTHRA (ZETA/KD I ig BETHMNZY). 452507 12h
AR ARERIK, WEE T7d, DRI TP EER
T RRBET I, THEAET R, 5 7 RIFHMEEEARN
22K, RH R EATIRBEEm, 4325 10y, e fpE
PREE WA A E b, PR HID A0 gk
PEAB AT /IS BB B R RT U D R () 52

RIS AR, RGN RAT NES) 3 Ik, &5k

20/ NERIBTEAET, WEBNIE , 1T AR, o).
RN AT KGR BRI A S B A o3 Wb e
FEEN, BREEALE. LERMRENSR, FF
B TEIRFNE BESS IEH . Hindd Be /s SR AR A
FEPRUOA) 5 2 B I8 P B/ BR S B R I O
SR NEK 3. KA AEA. JRRE UK. ks
EIEHEERAN: AEA (28.70+3.00) g/L. JRR
& (3.46+0.98) mmol/L. HLEF (74.27416.80)
pumol/L. IMHE (5.1240.06) mmol/L, HID AIFE;
FER AR XS /N BRI IR S B RO JHF I <5 288 B D e

Effects of companion agent on anti-endotoxin-

T B E,
2.6 16S rDNA JUF S HrRFIF HID %H/)R A%
SEEEE0EAT

2.6.1 FRAUEE TEERERWI/NR, FEHL X R
H, Wit (BEFER 1 gkg+HHEZR 1 gkg), HID
H (45gke) 5 HID+FHEFRIA (4.5¢/kg). igsh
25, FER VIR, HEE 14d. OB M T UM IS,
—80 CIrfF, TUKiEFE, HEAT 16S rDNA Amplicon
bS8
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&3 HEFIX HID M HFMHAIFME (X£s,n=10)
Table 3 Effect of companion on acute toxicity of HID (X £ s, n=10)

45 FE(gkg™) HEA/(gL™) JRZE/(mmol-L™) WLEF/(umol- L") I/ (mmol-L )
pagiict - 28.44+3.06 3.70£0.91 83.41£12.27 5.21+0.56
HID 37.5 29.44+2.74 3.68+0.75 74.39£9.01 5.13£0.05

25.0 29.9940.81 3.53+0.69 87.74£10.28 5.13+0.17
HID+E4E 7 37.5 28.28+2.11 3.82+40.23 89.70£5.72 5.3610.28
25.0 30.00£2.66 3.97+0.41 72.71%8.35 5.34+0.19
2,62 WF FEMEHIREEFLAN DNA F AT, A 10
Wit 2 16S rDNA 3181 V3-V4 38 51 71X 1 £ 08 —
R tEg[4) [341 F: forward primer (5°-3’): CCTA ﬁ% o i ?
CGGGRSGCAGCAG #l1 806 R: reverse primer (5’- #
3’): GGACTACVVGGGTATCTAATC], ¥ 44 PCR. AR me | mD  HDrrE
AL P FEHEAT SCRE IR, R SRS 4% TR SC R AT - i i
Qubit JE &, #/mf#H lllumina Miseq PE250 347l B ——
J¥ o W25 R4% BB LN AR T AR B . X ol ! i
JREE PR AT =] (quailty control, QC) J&, E -
K Usearch vI1 Ffh %t &% BOBUIR AT 2 8 A 1k &
R BBIFIFRER, AT 5 2L A g
HANYFhZ R PFh 2625 (linear discriminant
analysis effect size, LEfSe) 43#T. 0 o - D DT
2.6.3 FEABFIF HID Xt/ TE R L AR c o
W o BREESPTE AR, SRR, SXE 01 oo PRt
41, HID %, HID+ERFIGLAILL, SUaamiT £ x : i
5, HEREMER (8 2-A) FRIERLRERY,  §Y w é
SXEHRALL HID 410 HID-HFHRFILRLL, a5 - 3 x
JEHEE T (P<0.001, & 2-B). [, Anosim =0 x L .-
FME T SRR, AR EREERTHNER - N
() 2-C), BISUHL 2 M T/ B b i i 2 A Yl ja] 8 ki HID  HID+ LA
A-SEWRHA BRI CAHIDESM T, S0 A L.

P, 1 HID X B2 AR RIS AN B3, PSRk
JEHR B ZFEMES HID 41, IR E RN 3
2.6.4 FHABFIAT HID /)N B B 1 = B 1 2
FETTAR B, & FE A 3 FE 5 W N LA B T
(Bacteroidetes )~ ZFJE# [ ] (Proteobacteria) FlJEBE
B 1] (Firmicutes) (£ 4). HJEBER1/AUF# 1 TEE
{8 (FtoBratio) FIAZTEEIAMTEITHE (PtoB
ratio) LW EMLER.

TE B ARSI 20 5 X0 HtdH . HID 4H, XFHE
15 HID 4. HID+FHEFIZH AL . 5T
HALE, XTHEZHF HID HIRA W (Escherichial
Shigella) [IAEXT=F B 23 PR (P<<0.001), A%
J& (Alistipes)~ #21# XIVa (Clostridium XIVa)~ WRAF
W JE (Helicobacter) IREZFHIFTE (Clostridium

*P<0.001; HXUHUAHLLEL: ##P<<0.001
A-Simpson index B-Shannon index C-Anosim analysis, ***P <

0.001 vs blank group; ##P < 0.001 vs biantibiotic group

B2 #e57F0 HID X/ R EEE SRR (X £s,
n==6)
Fig. 2 Effects of companion and HJD on intestinal flora
diversity in mice (X £ S, n=26)
sensu stricto) FHXF=FE W2 TH 5 (P<<0.05); 5 HID
ML, HID+HEIERIAN Bacteroides .3 Ak
(P<<0.05), AR RAEUA L.

iH] LEfSe 73 Hr# AR FIXT HID 22
Yoih 22 5 (A, 25 RER B, AR R AR AR 6 HID
AT 1 R RN B IE R AN R 2 . TTK
-2 &K1, 7 LEfSe J= %M bRy L [F] 22 R L ]



« 3630 - ¢8 B 2022568 $£53% B12H  Chinese Traditional and Herbal Drugs 2022 June Vol. 53 No. 12
=4 HEFIF HID 3 NRIAEEREENREI (X£s,n=6)
Table 4 Effect of companion and HJD on intestinal flora abundance in mice (X =S, n = 6)
5 i/ BLSES T EEIURS

(gkg™) AT BWEI]  BERETT EEEEVAAEIE BRI VA
Xt - 56.07+1.78 2.62+2.02 39.13+2.29 0.75+0.18 0.05+0.01
HID 4.5 67.80+1.50 2.89+1.15 29.28+3.85 0.4740.11 0.0410.02
HID+HEIBF 45 59.23+£2.70 1.81£0.82 38.68+4.33 0.8440.24 0.0340.01
AN 1+1 39.42+5.40 53.63+4.01 6.94+3.04 0.45+0.42 4.38+6.46
W FR/ JEAKCF EE R R RN RS %

(g'kg™") Escherichia/Shigella Bacteroides — Alistipes  Clostridium XIVa Helicobacter Clostridium sensu stricto Oscillibacter
xR - 0.0310.01 6.27+0.77 4.77+0.79 1.5140.42 1.4840.33 0.001-0.00 1.09+0.23
HID 4.5 1.294+0.42 22.57+6.53" 1.20£0.45" 1.4740.73 1.41+0.58 0.04+0.03 0.78+0.45
HID+HEIBF 4.5 0.41£0.11 5.50+1.48% 0.00£0.00" 3.04+0.85 1.5940.78 0.001-0.00 0.8710.24
RSE 141 5523£732""## 280 16274477 1.26+0.56" 0.01£0.00"*24 0.00+0.00™ 0.0010.00 0.0040.00"

SxtigdibtbE: "P<0.05 ™P<0.01

"P<0.001; 5 HID 4l #P<0.05 #P<<0.01 ##P<<0.001: 5 HID+FHEFIZHEER: 44P<0.01 244P<<0.001

"P<0.05 "P<0.01 *P<0.001 vsblank group; P <0.05 *#P<0.01 *#P<0.001 vs HID group; 24P <0.01 224P<0.001 vs HID + taste-suppressing

companion group

(B 3D, I HERAEARTIAL H K03 B A B i
jLE (Desulfovibrionales) .
3 itig
0 4 A B AB R B A 2ok 3 U3 b 24597 77 G
HID B FE,  FR A T2 b = i PR R Ik 2
NREE . SR, AENERE, EHIEHER IR, L
IRUAAN M 25097 30 22 A VAN 32 2 RO 1 &
T EARTHE . ARSI TR FUR B, IRk
PEABFRIA 2 HID 48 S0 AN 3 B 80853 1)
B HID+ {157
B HID 0

FREIE . AR, EEFIAR R E#m HID /4
ShPTEAG . PUEHIAK . M. SRR AN s S
BEOIVER . LPS. TRERERT 2,4-—fiF 2Ly (DNP) %5
e R AR E SRR DT, Hodr, LPS SRR
B L) 2 M R BEARL . BET R B, HID XF LPS £
/IR R AV B R AT R IAE T TE ip INEEE 60
min J5&, RN ATEZS PR, KT
I, X AT REAR MR B TR E F 45
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