A E T2 R EAYHLE
A, MR REL EETRENEAAYE, a ASFRETIE, bRESAER, KE 130117)

WE: BN #irEzmII L5865, FRALGXAEANE ., FE KALETLEEE KB4 7 i3
AL, A B AR R DR KRNI AR, & Taa, EAM, e, FRAIK. T SREa
BAEBEREFERIAAS S oA, RINBERALAET EEMI(16HBE), A 20 ug-mL™' 4908 % 4% 10%4 25 o & #H 47 F 77,
CCK-8 H#m & 40425 fn 3 xﬂay%ﬁﬁ?%éﬁ 16HBE %m ffL3g 74 7& H1 69 % 9%, ELISA #mlm e L&k P arsE R |+
o(TNF-0). @ @A-F 6(IL-6)F= & mAes~% 1B(IL-1B)#942F, PCR 4l P65, IxkBa mRNA # £k, &R HiBEHRM
Bh A okBS 60mL, B EF 30g, FXE 10g, AR 1 g, 5F Gk, #4208 16HBE ¥ 717 5 F %(P<0.01), TNF-a.
IL-6 #= IL-1p 4-& % (P<0.01), P65 mRNA &% L, IxBa mRNA %k Fif(P<0.01), HER A, FFAF. &7
FUAF MM E A1 L (P<0.01), TNF-0. IL-6. IL-1p 4% F 4(P<0.01), P65 mRNA %k Fifl, IxBa mRNA %
ik BiE(P<0.01), 5857 FF AR, 6% &A% 40 TNF-o. IL-1p 4% F %(P<0.01), P65 mRNA % i Fif(P<0.01).
B ZBILRWENTEZNESR, MENH, LE&H0hFR%S BN S M54 I6HBE M KR m, AT
BRI, FAERAH T 5 494 NF-xB 125 @358 & A £
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Formulation Process Optimization and Pharmacodynamic Mechanism of Bitter Wine Soup

ZHANG Zhong?, TIAN Le?, ZHAO Ying®, PAN Zhi®(Changchun University of Chinese Medicine, a.Jilin Ginseng
Academy, b.College of Integrated Chinese and Western Medicine, Changchun 130117, China)

ABSTRACT: OBJECTIVE To optimize the processing technology and formula of Bitter Wine Soup, and to explore its
efficacy and mechanism. METHODS The formula of Bitter Wine Soup was optimized by a single factor combined with an
orthogonal test, and the average diameter of the inhibition zone was used as the evaluation index for formula optimization of
Bitter Wine Soup. Prepare control group, model group, positive drug group, Bitter Wine Soup low, medium and high dose groups
and Bitter Wine Soup ancient prescription group rat drug-containing serum, cultured human bronchial epithelial cells(16HBE) in
vitro, intervened with 20 pg-mL~' lipopolysaccharide and 10% drug-containing serum of different groups, the effect of
drug-containing serum on lipopolysaccharide-induced 16HBE cell proliferation was detected by CCK-8 method, and the contents
of tumor necrosis factor a (TNF-a), interleukin 6(IL-6), interferon-1B(IL-1B) of leukocytes in cell supernatant were detected by
ELISA, the expression of P65 and /kBa mRNA was detected by PCR. RESULTS The optimal formula for Bitter Wine Soup
was as follows: 60 mL rice vinegar, 30 g egg white, 10 g Pinelliae Rhizoma Praeparatum Cum Alumine, and 1 g Membrana
Follicularisovi. Compared with the control group, the proliferation activity of 16HBE in the model group was decreased(P<0.01),
the contents of TNF-a, IL-1p and IL-6 were increased(P<0.01), the expression of P65 mRNA was up-regulated, and the
expression of /kBa mRNA was down-regulated(P<0.01). Compared with the model group, the cell proliferation activity in the
Bitter Wine Soup medium and high dose groups and the ancient prescription group increased(P<0.01), the contents of TNF-o,
IL-1pB and IL-6 decreased(P<0.01), the expression of P65 mRNA was down-regulated, and the mRNA of /kBa expression was
up-regulated(P<0.01). Compared with the Bitter Wine Soup ancient prescription group, the contents of TNF-a and IL-1f in the
Bitter Wine Soup high-dose group decreased(P<0.01), and the expression of P65 mRNA was down-regulated(P<0.01).
CONCLUSION The optimized formulation and processing technology of Bitter Wine Soup is convenient for preparation, and
the dossage is clear. Its drug-containing serum can alleviate lipopolysaccharide-induced 16HBE inflammatory response, and its
efficacy is better than that of the original formula. Its mechanism may be related to the inhibition of NF-kB signaling pathway.
KEYWORDS: Bitter Wine Soup; process optimization; 16HBE cells; chronic pharyngitis
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EXG e, AT, WRREE, EEWT, DX
Foe, BIIWT, Zk b, &=, RKiE, b
Tz, A2, BESRT, HiEREgRg T, &
I TG IR, JC AR R GeB Jy 7 3 1l
ﬂﬁﬁ%ﬁﬂ fipst ik DB, MR
P R TR PER A | e BRI AR ST I R SRR T
ws. #Eseit, riﬁxﬁﬁﬁﬁawﬁ%ﬁﬁm
10%~20%, H AR HMN | 38 a8 SR el
KI8T o S i e
RGBIRA — mmﬁﬂ“o%ﬁﬁ@@ﬁﬁﬂﬁ
MR, EINTAE, 25800 &
B, XS BOH TC R T A N TR R . P,
ARSI AT I T 17, BHR A i
i, R HMAETE 25502 7 5 T Re g E AL,
DI Ry LI R I R E LA 4
1 UE5F
1.1 ¥

TE IS SR EE Wistar KR 42 H, (KFiE
180~220 g, W F ¥ M KA T L sh AR A
FRITAEAT, A VFaliES: SCXK(#)2018-
0007 ; S99 W i FHVF AT IES . SYXK(F)2018-
0014, WFETRKEPEL DY Lmdts, REE
(23+2)°C, AXTIRE (50+5)%.
1.2 40

16HBE #iffi(ATCC 4ijia 2 , it5 : HTX2577).
1.3 2

WREMS: 201112, FHHEKZRE, 44
2580 2020 RIG - E B SARE) . RUBEAR (2 M T
R A RA A, BEKEPEL L
R 45 28 R AE s KT (L7 T8 R 56 T AR £
ARRAT]); LW G e e AR IRA ]
55 . R813294); 18 )™ &4y i M A M UKL (FE e 24
A R FE, 25 M 220083435, iS5 .
M220407; Fitg: 5 gx8 4%),
1.4 X5

FH RS P K TR (iS5 . BNCC353758) . &f
I EE S . BNCC35224 1)1 [ AL 24 f]
BCAE Y ARA R Al ; H-DMEM 85 5% 3 (3£ H
Hyclone /A7, #t5 : AE26287263); PCR 5 & (b
ﬁiﬁi%ﬂ&ﬁ@&ﬂ,m%:mmm SE!

A% 1p(interleukin-18, IL-1B)ELISA {7 & (it

+:20211115-10351B) . FH 4}/ & 6(interleukin-6,
IL-6)ELISA {7 &@ts: 20211115-10377B)., A

P E PR FH 22 2023 4F 6 A5 40 5 11 0]

J&4 IR BE Al ¥ -a(tumor necrosis factor-o, TNF-
a)ELISA i&XF| &5 : 20211115-11776B) H
B A YR A BR A

1.5 f4&%

SW-CJ-2D i TAE & (Gr M s A FR A
F]); MCO-18AIC CO, K 3#4f(H A% Sanyo /A A);
SI-224 HLT RV [FEEZ R EBA IR AL AR
A]]; DMO0412 B ALEE R K24 L 5 A A PR
vAl); ETC811 LY AL RN AR 240l B 274X
ABRAT]); BFM-800E %613 B B i ( FifF L
HALES A FRAF]); RT-6100 FEkRAL RN E A A=Ay
BB A BR A A
2
2.1 AN A

PEEE . RUEAR, SKRES A HL Gy vk 3
W, BhoeEe it IR RRAR, R WO I A
G ST, e A 0.025 g,

2.2 Wl GET T2k

221 HRRRE  UAHABSEAZE HETE,
WA 2 B (10, 20, 30, 40 g); KESHE
(30, 45, 60, 75mL); XMEEIEHIE30, 60, 90,
120 g); RUELKFHE, 2, 3, 4 )Xz
BRI RE R

222 Btk RIERRREEEER, LRE
R OKES . SEN . REARHEARR, &t
2 =K ISR 0 WL 1, RFTFL 454137
T AT B PR B BR A AR AN S, BT
AR B4 FE TR I 1 e o o B0 UAR R 108 efu-mL !
W, H0.1 mL 55 A TaHE LA

FIALER TR AT R, & F 37 'C,5%CO0;
SR RFRA PR IR 16 h, Sk RO 4 7 Pl
HEPS D SEATEA 3k, DA B B
Wrigbr, BEAABK, MRS

Fz1 THEZAEFERXRKEEEAKT X

Tab. 1 Orthogonal test factor level table of Bitter Wine
Soup formula

K- ATEFHE/g BXAE/mL CXHWE/g D RKJAK/g

1 10 30 30 1
2 20 45 60 2
3 30 60 90 3

2.3 SN
42 H Wistar KRIZBBEHLETED N H
A, FERIZH,  PHAEZY (I8 TR A R R ) 2
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AL, B mREAL, T AL, 4l 6
Ho Wk, . mfl e i Boiies T2
ForiERles, NSRRI, K.
o EmAlEAGARES I AEH 05, 1,
2mL-kg™, 7 AR K R (%R )
il e, AR H 2mL-kg!, 186
Frig i R SR 25 25 R o B H 13125 gkg !, %S
P2, BRI 25 TS5 e AE BEER K, A4l R BUOE
BehZy, AEH 1R, 7d 5K EspkBu, Y
W, 56 CKi%, —20 CIRAFRH.

2.4 LGy 2H S

YIMRENL R 7 4, BIZS FHAL(10%25 4R
BRIV B % L) . AR AR 4 [20 pgmL! g 2 M
(lipopolysaccharide, LPS)+10%%5 21 K BRIl 17
FE . FHPEZG41(20 pg-mL 'LPS+ 10%FH 24520 &
I Y B 7R L) . I 1 R R 4 (20 ug-mL!
LPS+10% 5B AR 4] K BRI 55 77 38) . 5
IR 2H (20 pg-mL~! LPS+10% &30 ] i 41
KEMIE L) . 90 7 & ) & 4H (20 pg-mL!
LPS+10% 10 37 e 77 i 20 K UM 5 973 ) . 75
Wit T2 (20 pg-mL™' LPS+10% 2315 1 1l 5 4 K Bl
IR
2.5 CCK-8 fo I 2 Jfd 364 58 1% g

P FE IR 2x10* -mL ' R T 96 fLAR I,
£:fL 100 uL, BEHBEE 5 ZfL. % “2.4” W R
DT . AT, 24h JEREALIMA
CCK-8 % 10 uL, 2h J57E 450 nm P KA E
WG (A
2.6 ELISA KuiliZmfel L35 W+ TNF-a. IL-1B Al
IL-6 &

Fie 247 WUR A TR YA L T,
Rigt 24 JoUCEAII FIEW, 20 CIRAE, sk
FIE UL 43 9 5E TNF-a, IL-1B. IL-6 &,
2.7 PCR KM 4iffisp P65, IxBa mRNA Fik

Fie 247 WUR A TR A A L T,
FFE 24 h JE i L, HaaR S Ui b IR
HBUEL RNA, JRRGHMRRE | 4l Jose etk 7k
R G UL B0 IR S A L cDNA, RN 45140
42 °C 50 min, 70 C 10 min, Ftl 50 uL A R P14,
A 94 CHUEME 10 min, 94 CAEME30s, BA
30 s(fEi¥h 39 1K), 72 ‘CHEff, 72 ‘CZ 1EFEH 10 min,
1% PG YK, 2500 100 V., 15 min, I
HIRER KR, VL p-actin RNZSILA, #E17FE

-1508 -
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AT, P HUE RN H B9 ERAEXS RiA &, 519
PR 2,

&2 3HF5
Tab. 2 Primer sequences
R F1(5'-3")
P65 F 5’-GCATTCTGACCTTGCCTATC-3’
R 5’-CCAGTCTCCGAGTGAAGC-3’
IxBa F 5°-AACCTGCAGCAGACTCCACT-3’
R 5’-AGTCTCGGAGCTCAGGATCA-3’
p-actin F 5’-GTCGTACCACTGGCATTGTG-3"
R 5’-TCTCAGCTGTGGTGGTGAAG-3’
2.8 Hdlaiab

i SPSS 21.0 {474 dE 4347, Origin
2019b V&, Z2 241 1] b5k FH B R 26 T 25991 (One-
way ANOVA), T i3 FATE R 3K 455 D x £ 5
FIR, DL P<0.05 AZESFHEAGIEE L,

3 #R

3.0 FEGET TR

3.1.1 BREFRREER WEB R T2
B0OKMEE . XSERTE . RUECR ) 1 R AR Y
ML 1, MEREHER 10 g B, IPREREE
RfeoR ., KBS 75 mL 907 P B R,
SRIMOKRAE N 2 5 S E R AW s K, mE
W07, Bk E KRS R 60 mL. A EEYE ok
30 g B, MEEERERK. REKHER 1 g i,
MEEERRER, BILEEFE 10g, K
60 mL, MHIEF 30 g, RUAK 1 g ALY
IEAZ IR

3.1.2  IEACIRKE A RNy 25 3 A g A RERT]
B BB 2k B>C>A>D, B K>5G 5 15>
HAESREAKA, WE 3, mERTHAEN
AB;CiDy, RIVEEE 10g. KA 60 mL., X
30 g, KUK 1g, LABKEC il Bl ) 3530 1 30 AL
RIS, T2 e R 4, KEEX DB B AR
BA B EEE W,

3.2 FUH MBI BT ) A

Hos gl ted, R4 16HBE 41 i 5 11
A @ REAIR(P<0.01); SHSRIAL e, PHTEZYAL . W7
W45 R 2 B 501 41 16HBE 4 34 5 1
J188 BT (P<0.05, P<0.01), 453 UL 2,

3.3 Kb RAERF TNF-a, IL-1p il IL-6
KA Hegs

52z Ad b, B4 h RAEFF TNF-o.,

IL-18 Fl IL-6 /K-FBH & [ FH(P<0.01); SARAIZ

P E AR FH 252 2023 4 6 5 40 B4 111
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L EHR/g i i it /mL
11
11.0 -
10 + 10.8 |
et
9 F i
g g 1021 {-\}\*\
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Fig. 1 Effect of Pinelliae Rhizoma Praeparatum Cum Alumine, rice vinegar, egg white, Membrana Follicularisori dosage on the
diameter of inhibition zone

F=3 FHEHWAERKRE F4 FHFE I ERLIRR T E S
Tab. 3 Orthogonal test results of Bitter Wine Soup formula Tab. 4 Variance analysis of Bitter Wine Soup formula
s AWCFEI BN/ CmEW DRMA WEmyy  orthogonal test _
g mL g g HA%/mm A5 SRR I AmE ¥y FE  BEN
1 1 1 1 1 10.23 A 7.003 2 3.501 2641 AR FE
2 1 2 2 2 12.58 B 53.498 2 26.749  20.175  RBFE
3 1 3 3 3 9.39 C 34.629 2 17314 13.059 AR
4 ) ] p, 3 471 D 2.6518 2 13259 1 e
5 2 2 3 1 8.45 ft 2.65 2
it 100.432 10
6 2 3 1 2 12.92
7 3 1 3 2 448 20f »
8 3 2 1 3 13.56 16
9 3 3 2 1 12.95
K 322 19.42 36.71 31.63 fm 1.2}
K, 26.08 34.59 30.24 29.98 % 08
K; 30.99 35.26 22.32 27.66 =
ky 10.73 6.47 12.24 10.54 B>C>A>D 0.4
k> 8.69 11.53 10.08 9.99
ks 10.33 11.75 7.44 9.22 &l A B C D E F G
R 208 >28 48 132 2 A mER LPS S 16HBE 4 K 7 E

" . o e N FE(XLs, n=6)

B, BATEZGA . WIS REA BTN T asadn BogongL: CMIEZAL: DT IAEAL: B
IL-1B F1 IL-6 7K~F-BH 2 F [(P<0.01), FHYEZY4H . PRI Pl R R R Gl . SRORALIE,
TSN S JFFINI . DP<0.05, 2P<0.01,

WA R A AL TNF-a K Fig. 2 Effects of Bitter Wine Soup decoction-containing serum

Eﬁﬁ?ﬁ%(}lko.()]) s SE G AR, E on LPS-induced proliferation of 16HBE cells( x + s, n=6)

N A—control group; B—model group; C—positive drug group; D—Bitter Wine
=N

1= ?ﬂjggﬂ TNF-a. IL'IB 7J(_T|Z ED%ETF%(P<OO])O Soup low dose group; E-Bitter Wine Soup medium dose group; F-Bitter

4 B Wine Soup high dose group; G-Bitter Wine Soup ancient prescription

/H%J © lz] 30 group. Compared with the model group, "P<0.05, ?P<0.01.
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3.4 FHMMIH P65, IxkBa mRNA FEik /K4

525 HL i, BRIZH P65 mRNA 35 L,
IxBa mRNA 263k FiR(P<0.01); SH8I4H Ha, BH
PG S R A T AL P6s
mRNA FIA T, IkBa mRNA ik FiH(P<0.05
B P<0.01); S5arilz il R, 5 s )
ZH P65 mRNA 35 FiH(P<0.01), 4553 ILE 4,
4 Vg
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SRR OCHEE T, WG 0 FH TR il Mk
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TEAIMLN NF-«B 55 5 S, 3L K&
TNF-a. IL-1B H1 IL-6 %5 58 K-, 31X 48R A+
Nl E— 515 NF-«B {5 5l iG 4, M 5
YERIASKINsRI214, 24 NF-«B {5 5@ B85 )5
IxB WAL P65 —HRARH MR, il gL Ak
P50/RelA Ak, FHAIZJE BRI KL . K,
N NF-«B 15 538 F B0 ] #0658 5 s B2 15171,

3 o 5 R 3R KO A2 i g A5 I s A B
HEEEE 10 g, KB 60 mL ., XE 30 g, RUEAK
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W
o
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w
(=

0
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B3 A4 EE®R T TNF-o. IL-1B. IL-6 K-F I (X s, n=6)
A-ZS A4 BB C-MIVEZG4 ; DA IR, E— 0 ool s P sl it s G—iia il Jr 2l . SHIMAH AL, DP<0.01;

57 & e, 2P<0.01,

Fig.3 Comparison of TNF-q, IL-1B, IL-6 levels in cell supernatants of each group(x ts, n=6)

A—control group; B-model group; C—positive drug group; D—-Bitter Wine Soup low dose group; E-Bitter Wine Soup medium dose group; F—Bitter Wine
Soup high dose group; G-Bitter Wine Soup ancient prescription group. Compared with the model group, "P<0.01; compared with the Bitter Wine Soup

ancient prescription group, 2P<0.01.
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Fig. 4 P65, IkBa mRNA expression in cells of each group(x s, n=6)

A—control group; B-model group; C—positive drug group; D—-Bitter Wine Soup low dose group; E-Bitter Wine Soup medium dose group; F—Bitter Wine
Soup high dose group; G—Bitter Wine Soup ancient prescription group. Compared with the model group, "P<0.05, 2P<0.01; compared with the Bitter
Wine Soup ancient prescription group, ¥P<0.01.
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