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Abstract

Objective: To investigate the therapeutic effect of Cervical Ankang compound gel on cervicitis model
rats. Methods: The extraction process of Cervical Ankang compound was optimized by orthogonal
experimental design, and the prescription of Cervical Ankang compound Gel was optimized by
uniform experimental design. A rat model of cervicitis was established, and the serum levels of
IL-6, Hs-CRP, ultra-SOD and TNF-a were detected by Kkits. At the same time, HE staining was used to
observe the pathological changes of rat cervix. Results: The optimal extraction process of Cervical
Ankang compound was as follows, ethanol concentration 50%, extraction time 1.5 h, and extraction
times 3 times. The optimal prescription of Cervical Ankang Gel was carbomer 5.0%, glycerol 16.4%,
and sodium hydroxide 0.3 g. The results of the pharmacodynamics study showed that compared
with the model group, the contents of IL-6 and TNF-« in the Cervical Ankang gel group decreased
(P < 0.05), the content of SOD increased (P < 0.05), and the level of Hs-CRP was significantly de-
creased (P < 0.01). The HE results showed that compared with the model group, the inflammatory
cell infiltration in the cervical lesions of the rats in the Cervical Ankang gel group was significantly
reduced. Conclusions: The successful preparation of the Cervical Ankang gel may be able to treat
cervical inflammation by reducing the levels of IL-6, TNF-a and Hs-CRP in cervical lesions, increasing
the levels of SOD, thereby affecting cytokines related to inflammatory response, and reducing the
production of inflammatory exudates in cervical lesions.

Keywords

Cervical Ankang Compound, Gel, Orthogonal Experimental Design, Homogeneous Experimental
Design, Cervicitis, Pharmacodynamics

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

. 5l

BRI R G IR, — e N SRS PP A R g e SR AR IR PR RN
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2. #¥
2.1. FENEE

OB HE A (SPD-20A, BV EFEA TR A 7)) #HRAAHT-220A); =i 2 I RERHHL(IM-A1002,
AT LC AR PR E AL WA PR AT BT K F(HL-500A, _EHREFEMN AT FR 28 7]); 1R /KB #(XMTD-7000,
KERFUARERATF); BOHPL(H2050R, 5 r #AC SR AT R A RA ) JiEds 28 K AU(RE52-99,
R IRAAAES ) B TRFI(DZF-6050, iS5 IEH AR A R A F]); K% pH 1H(PHS-3B, il
AR B R AT METHSNB-1, il EEERAF),

2.2. M5 FERF

2. WS, KB AR BE R E SRR T, SunNhERARFEINK L E
% 5E . 5 SH I S (S 110805-200508)04 H HH R £ i 24 fioAS: & 1F 7T e

B NG TBKCEE; KEEIR; 5COEME; RUKM 940; Hl; SEME; TTKLRYY; KBy :
20150604)04 H [H 25 £ Ak 2= R A IR AR, Kb oM. oK ORES a4, 1 BERA 1E 1S F e B YLV
SZRHIZHR AT IL-6. Hs-CRP. SOD. TNF-a {7 & 4T Andy gene A .

2.3. SEISEh4

SPF 2% SD MM K (200 g +20 g) 70 H; A H#IES : SCXK (1) 2012-011, HIKBEFAEMHAREGRA
k72

3. FEEER
3.1. EIMRREHFHIRE

3.1.1. B3R

KA EA RIS, RIS S 7 R AR B AN Tabr, X2 BT 2 S BT (] (A). $2HL
WH(B) LEHREC)HHATIRIE, LAV, Tk s i BEE T MBI 2. REKFEHHA: FEH
WA 0.5 1. 1.5h, RERECN 1. 2. 31K, ZEKIE N 40%. 50%. 60%.

3.1.2. HESWHAENE

i %A MiEH:, Ultimate®XB-NH2 (4.6 x 250 mm, 5 pm). JiaAH, AB (93:7), A: ZFE-3%MERR
(80:10, v/v), B: Jo/KZEE; Frdlld: 220 nm; #H#E: 30°C; Jiii#: | mL/min; #EFE=ER: 10 L. g
B f A S ST S AT 2000.

TR A G ST R B S0 R E &, BERRE, M - TKOE80:20)RA
Y IR 1 mL &85 200 50 gy AT S08 0.15 mg (AW, BITE.

PSS BORIDGK 5 mL INA 20 WKW, J5H 50 mL =& A 3 Ik, #HTH =8k,
FHBE - K ZEEB0:20)EAZE 10 mL AT, B,

3.1.3. #mEl&E

W9 mZ. MirEtt, KA, DLOREHATERAEHG 2 I8 9 4 04853 AIAE 200 mL 781K
HiEIR 0.5h, 70°C F/KI 10 min, %5 —IKAE 70°C 100 mL Z&0H/K HHiRIR 10 min, 73 BISCEEIER; K10
EIR S, 60°CHEZZIRYE 2 200 mL RI45 5 302 R IR HGE . 70 7 SR R HR E 1R, RN
12,
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Table 1. Ly(3*) orthogonal test table and results
F 1L LOGHEXRERRER

FSEN
ST
s A B c perey  EREEE gmmren  mews
1 1 1 1 1 35.13 5.56 33.68
2 1 2 2 2 55.54 14.21 75.09
3 1 3 3 3 56.94 17.55 83.78
4 2 1 2 3 44.85 7.61 51.82
5 2 2 3 1 65.37 13.35 80.68
6 2 3 1 2 66.81 17.41 91.05
7 3 1 3 2 38.54 8.05 47.98
8 3 2 1 3 63.77 14.96 81.13
9 3 3 2 1 78.04 16.01 96.49
K1 64.183 44.493 69.287 70.283
K2 74.517 79.633 74.467 71.373
K3 75.867 90.440 70.813 72910
R 11.684 45.947 5.180 2.627
T BB = BTSSR/ P E SRR < 100%; ’%K RER/EAERE < 100%; Z550T
I =60/ B AR R < WM R + 40/RFRKBEER * ¥i (EES
Table 2. Analysis of variance table
=2 FESHR
2 5 R 7275 Al H F It F Il FH16 P
A 228.612 2 39.504 19.000 P<0.05
B 2431.144 2 592.905 19.000 P <0.05
C 52.341 2 9.045 19.000 -
w7 5.79 2 - - -

7 1 BT R EX, AB.C =ANHEN B LR TR Z MmNy B>A>C,
B B AL T IR I T 200 B3AsCoe FHAR 2 T7 40T A5 R T, REUNT (R FO4E B EON B 3
FIRI T EG A0 BA B, 1 ORER N & 82 R I L %50 LR E .,
R, 55 o0 BTt e 5 302 B T IR B R AR U T 2500 BsARC,, BIFRENN AN 1.5 h, $EEUKECH 3 IR, 4
BEAE R 50%

3.1.4. IEIFRLE
R R AR T 2 & = s I BRI . 0 5E = IREBUR I ST R 2N 80.32%,
RSD =2.83%. #WiZT2&MaE. 11T,

3.2. ETRREHRETINOHIE
Y R B TR T 21 & B S BRSO, R AR 28 R (RE: 65°C; FAE: >0.06 MPa)i4i &= 200
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mL, JIAZGRE 20% 52 KA, HiEka2)E, #E 12 h, B0 15 min (5000 r/min), Y& FiEH,
BT R TEBAGRE: 65C, HAE: >0.06 MPa) I E ik 45 ZAHXT 2 A 1.10~1.20 GEE: 25CT) IR
B, %M.

33. EHRRERFRETZMR

33.1. ZEERFREE 940 AENER

BT 1.2% 1.6% 2% 4% 6% 8%IENRILM 940 I &, JREAFIRE KN -REBTE
PoRE N IR Bi(pH = 4.5) . 7800wk BIRS1E, B H . &5 NaOH /KIEW A pH, =
B S R A AER . SR B (5.7 @ TEREFE TN “2.27 TN B 2R E @3 9, il
%10 g FABR . DLEERANE . RiFE. pH BLAARE PE(E O 15 min, 5000 r/min){EAPEN bR, 43l ks
M LRBERL, 4R 3. SEREY, RIEBNIRET 4%~8%N, MANEIZFIRE G, KRG
{1 R ZRL P A R s

Table 3. Results of the examination of the dosage of the drug-carrying gel Carbomer 940
3. HERRTIORE 040 HEMNEZERER

W 940 MRS (%) S K (Pa-S) pH FasENE
1.2 - 7 7 7
1.6 - p T s
2 - J 7 x
4 + 18.38 4.81 BOfE, BWABH, B4R BRI
6 + 33.78 4.95 BOfE, WAEBH, B4R BRI
8 + 97.55 5.31 BOE, WAEH., TR TR

P WLURAL, =" AR

332 HHWAEEE

ZSTHRIATE, 0 B I B I BAE 2%~20%2 ] H I 7E A ) 700 BE 7T /AR 7, AT DA
B &5 751«
333. SEHMHEER

SOCHERIATE, — BT 1 g RIEEERA 0.4 ¢ AN, HER SR ERW AT, SogHHEEE
g RN 0.3~0.5 g E A

3.3.4. B 5T

1) BRERFRMAKFE

KHI[Ug * (611321 BT H AT ARG, X FEmi v e 751 i 2 ) LR 35 A 940 HE i 5 U S8 B
FEATIE, REACFD BN RN 5.0%. 5.5%. 6.0%. 6.5% 7.0% 7.5%, HlHN 2% 5%-
8% 10%. 15%, EHEMHH 03, 04, 0.5 g.

2) WHRRKIH54R

BT 0 e 4Rk 4 B BRSPS pH BUNFRE, SCABER R N Tads, RAW &L, EH[U, *
(67)], %I 4 BHATRUKFREE . Horb, HRPEBA G A 3 R B2 B (V) 60 Pas N HERE A, it
HRHMFEAE Y (4 Vi< 60 B, HALE Y = Vi/60 x 100, 24 Vi>60 I, #ALE Y = 60/Vi x 100). [
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L X1 R 940 WL, X2 N H MR, X3 N6k 1 g RTINS A . WiBit 54
RINFE 4.

Table 4. Homogeneous design experiments and results

=4 BERITEHRRER

i K& ERAEELD
W5

A (R 940/%) B (H /%) C (AE L B/g) K% /Pa-S ALE
1 55 8 0.5 2822 47.03
2 6.5 20 0.4 46.67 77.78
3 75 5 0.3 15.97 26.62
4 5.0 15 0.5 83.90 71.51
5 6.0 2 0.4 56.38 93.96
6 7.0 10 0.3 61.12 98.16

3) WHRB T 5HIELE

KA BIEAEIR A DPS7.05, PAVFOFEAR 7> A% & B 34T ik 2 T 0Z 0 B4, Ji8id B)H &
H(r)f FAE LK P E AR REEAT VP4 o & DI Z R VPN R AR A L 28 50 AR [R1VA 75 78 A &% B0 U5 SR 40
RS, 15 30 A S8 A T B A A A R R, B Y = 672.759214 — 77.02643202X, — 0.09771665129X,”
— 108.4396212X,% + 9.377853249X, * X5, [\ FHEL R =1.000, P=0.0026, 4&FE X, MHFMFEIRR 00
HE, X, 5 X0 X0 5 X5. X5 5 X5 MAAEAC BAEH, 5200 23 . PRI & = 4R AR & R R4 A 9 5.008 (X))-
16.4429 (X5)« 0.3 (X3)o

Table 5. Influence of interactive factors on the evaluation indicators of cervical antifungal gel prescription

F 5. IR EFEENEFRRERFILFH TN HEFREIS T

% P AH % R t KA P1H
X, -1 520.523 0.0001
X5’ -0.9999 88.164 0.0001
X2 -1 463.266 0.0001
X,*Xs 1 148.902 0.0001
4) BHEALK

RGBT 5 5, R IR AR % T2 & 3 L), M 3 #Fe S IR, e PATE
=, HECTIIRGEE, St gk BB OR = HEE S BRI T AR FE 3 R(60.18 + 0.20) Pa-S.

3.4. EMRBERFINVLARLFETR

34.1. EMRIERMEESRY

5% AOBCH]: BOERS 5 g, FTRAARIL 15 g, MZEEKE 20 mL, BCRR 25% KBy .

B 40 HOENE R BRAAFRER | G, HRERENLY N 4 4, F410 B, A, BRA. g
FREEICAL (IR 2H) . BHPEA, B AR A E BB SR A (3% 0.2 mL/ R B 25% K8 1 A S N K B
FRIEZ) 1 em Ab). TATAR RS K GRS IE H B (1 €0 AR 78 IR S O RE I o, TS B oy .
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RRINES 2 d, BREAAs, BIALS T 0.2 mL/ R &K, R A4 T X N AYIBR B 4 25T 16T
HYFE 60 g/kg, 02mL/H. 1k/d, HES210d, [FIFWEICFK RN BE .

3.4.2. HERRESNE

FHKREH)E, T8 10 d KRBESIEKIUL, 37°CHE /K Nk mg e &, AR50 2 g . %
PR A& 6 (IL-6, Interleukin-6). #A# C [ . & (4 (High-Sensitivity C-Reactive Protein, Hs-CRP). &% 4L%)
itk B (Superoxide Dismutase, SOD). J#J8 3AFL K F o (Tumour Necrosis Factor Alpha, TNF-o))i 51l &1 B 15
AT 30 SEIR A R 1. SLi R eon, BRI KE IL-6. Hs-CRP. TNF-a S &R TTH
4, SOD S RICT AL, AHBES % (P <0.01), USRI E KT . 5522 BRI
B ZH K BRI H IL-6 IR TR, B2 (P < 0.05), B & 3022 JE st v] DA AR I 48 i [
T IL-6 /KF; HARM SHR A LA LS 8 (P > 0.05). SHRIIAHEL, 525022 HEwE R 2 7T DL A
KR IMIE H TNF-0 7KF(P < 0.05), 23 BRI SR MLIE F1 Hs-CRP /KF(P < 0.01), [FIA 5235 48 oK B i
H SOD 7KF(P < 0.05).

IL-6 TNF-a
160~ 300-
— — 280 ##
2 = *
%D Eﬂ 2604 *%
i I 2404
« < 520
200-
EH4 BAA A P EHHA HAA TRA FHitka
Hs-CRP SOD
8- " 200-
?f 74 T ; 180 .
i o o] ##
pell &g 160
5 140-
ZEH4YA HAH KR4 Hkd EHY HAA LA Ea

Figure 1. Effect of Cervical Ankang compound gel on IL-6, Hs-CRP, SOD and TNF-a in rat
serum (n = 10, ##P < 0.01, statistically significant compared to blank group; *P < 0.05, statis-
tically significant compared to model group, **P < 0.01, statistically significant)

1. EMRBREFIXARIEF IL-6. Hs-CRP. SOD. TNF-a BIEM(n = 10, 5
EHEMEL, “P<001, AAEEFHITFEN; SEEBML, *P<0.05, BB
FENX, »*P<0.01, BEEEEGIHFEN)

3.4.3. BABARBRSFEUR

FURRGL )G, T 10 dRKRBIALIE, EREETEEIEFDIA0.8 cm~1.0 cm), 75%{E
THERALEE, TRV FE N B E, WIRMLSE S SRR N & BIRGERE O, 7 ST 10% R
IR 24 h JEHHAUKIRIE, B AER 50% 0K ZRERREIZ UK, —HARIEN], IR s,
RO R, HE 3, BRMEBHRMA100) TSR BOK BB IR ARG IR JOE RN %
TAERAEAL o
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AR, OEEEE . B HU PR AR B BERAR SRR TS DL, R R E SRR T .
TEH R BROR BB BT AR W 2 W O (] 2(A)) e BRZR R A A4 o FR A1 250 . AR,
KB JEYN AR FLZH R [ 2 78 MK B (B 2(B))e 5 390 i gt M 2L 1 5 300 20 20093 A0 S5 A 70 4 ) S8 ik
B, EARIRIEZ Y, HESRE LR MAREEBREE 2(0). AR E IR R BRI
WIS, BRI E R CORI MBS, HEE M e %, (H R0 2 (] BT /> B R AR IE (K 2(D)).

Figure 2. HE staining of rat tissue samples with cervicitis. (A) Blank group; (B) Model group; (C)
Cervical antifungal gel group; (D) Positive drug group

B2 ETMRARHEABLAHE RE. (A) EEH; (B) HEE; (O SHRHEARFIE; (D) A
MZYE

4. W1ig

PEPEE IR JETE “AF T JuhE. (R ZHUER « ) 108« NEARMGRAELE, B,
RN R [4], HPRES BT 0 MBS FFAEN. BHES =8, FSHREEHIRTIRRER
Ji, WS, BE, HEE. SNRGHN. THESRNEY, BENEZ, WHEE. aeniky,
BABEHAE, BRI, BN, 5T BB A T8O N. R B2 BT 5 R
B, 52 b T 2 G L 0] A8 1k R 5 (IL-6 AT TNF-o 5) IR, #0361 Toll KESZ244 2 /v S NF-«B 15
T ARG, AR AL RVER[5].

FIRT, PR 255 5 BRIE A 25 IR B LA Ao, SR VERIME LR N BB &8, ke 72y
Ve AR N B ARG 5% . DRI AR B 1 vh 245 52 7 FRTE 45 208 /E JA Bt . /K EEIR RS BB R B A
RIFIIKEER, AR [ S kLA F M R %, A BRI H I, R L Ry 80, 2R
IT B SRR AR R B . A T IR AR B A B B R T R T2, R e
THEARE BRI AL T, RIGFTAF BRI R 5EWPIR, BOEADE, BELH 60 Pa-S.

CRP J&—Fhatk BIEE T, 7ERPE A RE AL 218N 1000 £5[6], CRP TE 48 RE MMk B T v )5 2t
— A OE TPERAE AN AZ AHE,  REEEfE RAYE T (IL-61 IL-18 A1 TNF-a) [7]H170 M. e, pikkign
F 2 98 E FB A FE SR SR — LAl A (8], HU T R IR E ROS AT M R AR S S 4l st T
(Pathogen-Induced Cell Death, PICD), # Aid#id PICD A 50 B T2 1) b PRI i 2 5 B4 B R A8, B
TEH AN RE IO 5 RORL i [ AN A% A 5G40 AR AR 20, AT N FR] ) 3 4 i e Iz st Jl e 4 2345 4%
SA7{E[9]. SOD A& —F4 H HILIERRF, W LM HE ROS M-SR R4 vE T, ik ik b R 4 g
BRI RAE R B[ 10]0 25 R0 55 39022 JiE K B A 77 B A% B S AR A1 27 291 98 K BRI H IL-6 A1 TNF-ar
F Hs-CRP /Ko 534k, 3002 RE i 71 A il 35 8 oK BRI o SOD 7KF o BA 1 45 S B o 30 22 e s fise
TR AT RSB A K BR R B0 A AR G R A TKE, BAK ROS i3 MR A 5 1) 90 B
MITE BRI B SR MER, HAZAE R v B85 S v S0 FAE Gk .

SE ik
(11 FkEEZ. PEIEITIEMEE SR MIGRRINMER 7). KEEZ-HEEiEZ, 2018(10): 175.
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