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FEE: A6 WA A 2 AL k9 % 7 (Human Papillomavirus, HPV) 548 AU, £ %A 5 F K -F & 20 Ja K -F
REAERFEAFTERANS, Tk EoTRFE RBXSTHREERA T XKL ARBET LS HPV mHa5 4404587
ARFREEAT RBAA (1) EG A BUmAFRREAZRE, (2)LPS 4. %R E 1 pg/mL, (3) &M & :
20.100.500.1000 we/L 4 AR JEH:FE . 28 MK -F % A Raw 264.7 % Jurkat 28 8, 5383 RT - PCR 44 7 sl 2 2m o b
FPINF - F@MeR FeRdRkF, R FRBEFTTES T RIS HPV md; AREE T LA SEEL
WA KR A S P e ak Ay, BAR B B R dm iR — B4R & ( Nitric Oxide ,NO) JF9% 3752 ] F o( Tumor Necrosis Fac-
tor — alpha, TNF — ) . & @@ A~ % — 1B (Interleukin — 1 beta,IL — 1B) . F#.% B (Interferon — beta, IFN - B) 64 ik, 4 ib
R il At H A4S HPV 5 A A 5% e R an Je 7B 1 W AR Ll A2 2) 40 HPV 4R, &b BT RIE R F A M A7
H#44 HPV i &% & A= s 8 Y 598 40 J0. o A R EHuh) X #8450 HPV 487 .
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Study on Mechanism of Qingre Jiedu Formula( {E###8:J7) Against Human Papillomavirus

LYU Jia,LU Yao, WANG Deyan, RAN Xuemeng
(Qingdao Traditional Chinese Medicine Hospital, Qingdao Hiser Hospital Affiliated to Qingdao University, Qingdao 266033, Shandong, China)

Abstract: Objective The purpose of this study was to explore the mechanism of Qingre Jiedu Formula( J§#\i# 75 J7) against
human papillomavirus( HPV) , specifically investigating its immunomodulatory effects at the molecular and cellular levels. Meth-
ods At the molecular level ,macromolecular interaction analysis was employed to investigate the binding capacity between Qingre
Jiedu Formula and HPV virus. The experimental groups were designed as follows. (1)Blank control group:The equal volume of
complete medium was added. (2) Lipopolysaccharide (LPS) positive control group ( LPS group ) : The final concentration was 1
pwg/mL. (3)Qingre Jiedu Formula groups: There were four concentration gradients (20,100,500,1000 pg/L). At the cellular
level,Raw 264. 7 and Jurkat cell lines were used, and the expression levels of cytokines such as tumor necrosis factor — alpha
(TNF — «) in cell supernatants were measured by RT — PCR. Results Qingre Jiedu Formula could bind HPV at the molecular
level. The purgative formula had the effect of activating macrophages, enhancing their ability to phagocytose neutrophilic red and
promoting the secretion of nitric oxide( NO) ,TNF — o, interleukin — I3 (IL = 1B ) and interferon — beta(TFN — 8) in macropha-
ges. Conclusion Qingre Jiedu Formula exerts anti — HPV effects through two mechanisms, directly binding to the HPV and en-
hancement of immune cell activity.

Keywords : anti — human papillomavirus ; Qingre Jiedu Formula( }§###% /) ; immunomodulation ; action mechanism
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1 KFSEH
L1 E#HR T aEs RGN SERTE 30 g,
30 g, KA 30 g, R 30 g, 1 4K%5 30 ¢, N30 g, 555
30 g, FIAERET 55 30 g, JRAL 30 g, i 1S g, M1 15 g, 72 15
g, I 15 g, /A5 15 ¢, A 15 o, HELR 10 g, KA rh s
FHE LLBIBCLT , INAAR Y T 254 B E R AE YK, 32 1 he
Bt , PR K L PG R, 2 )5 e o SOk 825 6 30 min,
X BEE PR, USRS IRBA RN . MIRRTE ST
N FRMIR A 5] B R vk s, B E 2 AR
T RN . WAL  AECT 4 CRIUKAE L
#IG Mo AT AR S A 2R 4 T o R R 92 v ik ( PBS) Fi
BRITTRWE.
1.2 S8R A Raw 264.7 40Hd, KV LA YR A R
3] s Jurkat 20, V0 3R AEAE YR A FR 2 ] s RPMI - 1640
FFe e, Gibeo AR (ZEH) ; R L - EDTA (0.25% ) , &)
21, N A RN R 2 B B B 5 IR 4R I , Gibeo 28
A (EE)  HER - SRR G (100 x WD) , Al i
AR B2 B ARG R F] ; M5 UniversalPlus RNA PGHEREL
B &, LR A A YRR IR 7] s HiSeript T RT Super-
Mix for qPCR( + eDNA wiper) 0656 5% 1% BB 5 MEEBE 22 )
BHECA R R CCK8 40 i 458 — w0 &, — AL A
(Nitric Oxide, NO) K il i) &, P rELL 0K, B = RA Y+
RAEBRAF ISR, L2 oA LR R A IR A
PVI1 Bz , b R 22 B2 2 2 B il 45 o
L3 RBME HWFRE MR - R 2 A B A fE
TR/KVEAR s EMax Plus JGIR IS EBAR X , 24843 F{XASH IRA 75
NOVEL ' 2% & S %%, B 5% V1 B8 7K 37 6 24 A BR 28 |15 3 )
H1650 - W & 2 & sl B0 pL, W R A SE 50 2 AN R A TR
A s HH6 R tE il A 5, TR =0m R RK W, B 55
SRR 4% BRA ] 5 Biacore T200 A= 4 4348 AR F 4347 &
48, ARG E YA PR 7] 5 Bio - Rad T100 £ PCR 4%, 111
SR (T8 sRoche 2 [X LightCycler96 S0 52 E 3 45 i
7% 2 5 W ( Real — time Quantitative Polymerase Chain Reaction,
qPCR) X, F [RAF] (Ft) 6
2 RWAHE
2.1 pdAdiE AW E SRR (1) 25 Jxf R4 .
TOAZERFIGE 2R 3735 (2) LPS 41 . 249K & 1 pe/mL, (3) 7
a7 120,100,500 ,1000 pg/L PUAMREERESE . B4 6 4
B, ERER 3K,
2.2 BFHRERZSL CRAFRESE FIRILIR (Surface Plas-
mon Resonance,SPR) RS R IE H 5 7 5 HPV KB H R
ZEER . [ T8 i AR ol A T A G B 7 R I R
(Rapamycin, RAPA) ,# i ¥ BE 342 10 mM i shRE il o 20N
FK506 %% 4% 4 12 ( Recombinant Human FK506 Binding Protein
12,tFKBP12) Fil HPV — 11, % FE 43514 1000 pg/mL F1 100 g/
mL, HHt RAPA 5 rFKBP12 {4 FHHEXT IR

{5} Arrayit, SpotBot3 4] £ °F- & 111 SpotBot3 Microarrayer
EREAL G E TAEY R Graft — o - PCL R, 8251
I 15 min Kb AP BT R R . B BRI EE
0.1 ~1 pwg/mL ] PBS ZZffl , #4¢ fR— 7 1 Fo B EA 77 e, T 5
S AN TRV B2 Ak e R I . 453 18R AR 9 PLEXERA
SPR Date Analysis Module 2387 8 (424 T500E /i S 806, IR 45

G NI
2.3 iS5 AR Raw 264.7 il Jurkat 40 35 5 4E
RPMI - 1640 5¢ 43535 2, It A 10% A 25 1L A1 1% 3,
5% C0,,37 CHHER IR, A4 E N 2 ~4 x 10°/mL,
2 ~3 d R —IR,

AN B IR 3 80% 22 A7 B, W H AT/ 4R, RAE
R EIHNRE R, A 2 mL PBS IR 410, 5+ 2 PBS
SR, A 6 mL [ 50 4 45 57 3, SR P 240 I 506 2 i i 4, A 1
mL RS BAR AR A I B 10 R, (TR 5], B 1 mL
YA EROM A BB SR ML Bl 5 %0 in RPMI — 1640 58 4315 57 5%
10 mL,JR5)5,5% CO,,37 CHEF:,

2.4 mERNE I Raw 264.7 LK Jurkat 40, 5 5
JEHEAT 4B R, 4 3 5 x 10*/mL. 2 x 10°/mL B BF , fl' 96
FUAR, FFFLIMA 0. 1 mL 58255536 5 43 ik B 45 25 4 Fnas v
WA, T A 3 7 I 25 25 VR 343 1) 24 20,100,500 ,1000 /L, %f
TR A SERTR ) PBS s 58 e b5 3R 3%, ik 6 NETL,5%
CO,,37 CYrLLiE 77 48 hy BE R 45 s , A FLAR KM A 10 pL
CCK8 5, IR FHIR G , kS5 E 1 ~2 he R,
1 450 nm T OD {A, 40076 715 OD {HAE—Eu B 2
2.5 B4 Raw 264.7 Zvg B P23 B CHE Raw 264.7
AN, $ 08 1 x 107/ mL B4 5% Ff 96 FLH,0.2 mL/fL, 1535
12 h J5 , &L B A [8] i BE B+ & (20,100,500 ,1000 g/
L) 8 LPS(1 wg/mL) , 58 FAXHIB A SR IRBU B 373k, R E
24 h J5F B, BFLINA 100 pL 9 0.075% H:£1 %9 ,37 C
YRSENFE 5 min Ji5 ,PBS YU 3 Ik, bR BB i h ke SR AR
R (LB K LR =50 :49 = 1,v/v) EIRAHEAIE 4 h, T
570 nm JEK T OD fH,

2.6 BN e EFREANNE i Raw 264.7 41
29PN aBIR R 6 FLAH . Haiid K = K2 80%
P BER, 1] 35 5% R 48 I A [R] v B 1) 3 VAR 257 (20,100
500.,1000 g/L) . FEVRINJE Y 24 h WCSE AN M AT, I 38 20 7
PCR AN & T AT 58 20 e R 7~ g SR B8 T o ( Tumor
Necrosis Factor — alpha, TNF — o) \ A ifi 4% 1B (Interleukin —
1 beta,IL — 1B) FI-T4# % B(Interferon — beta,IFN - B) A mRNA
FIRIKF-,

2.7 Eusmp NO Bauyml e  FEAMEEE 70% ~90% ,
FANRARAS B 4y 6, X+ Raw 264. 7 21 Mg #F 47 40 M 11 %k, Raw
264.7 4HAEFE AR 2.0 x 10* 40 B/ FL RN T 96 FLAR 1 (100 L/
L) B g7 . Raw 264. 7 443 51 5 A [R) e B 1) 7 4 0t 2
TR, 4y 2 Mk i Sy 20,100,500 ,1000 /L, 4540 3 &1L,
2 EAMAS R B 2838k, dIiids 5 12 h 5, BRas A
M EEALA LPS(50 ng/mL) , FF 5 &4 FF A LPS 261,
YRSEIE ST 24 h 5 WOR M B, SR T8 = 2R NO A il 3 5
TR o

2.8 T % Jurkat 4 f0 40 j0 B 7 B 89 U € (8 A Jurkat 20
M, W AT A M A 6 FL . Bl ERKRERY
80% B FEWT , ] 15 37 28 88 I AN [R] ¥R B2 /9 B 5 (20,100
500.,1000 g/L) . FEVWINEHY 24 h, WA MU AS , I 38 2o o
PCR AR E AT AU [ F: TFN — y TNF — o \[IL -2,
IL - 10 ) mRNA k7K,

2.9 Gt aE  RH SPSS 27.0 BT E R S AT
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X R, AR = bR 22 EAT R R A L KR i AT
YR 22 S s 0 T o 288, DL 7 R SR B, R M A R
Ji R H (O R ) HEAT HLA AT
3 AR
3.1 EMkaTFai A MRS T IES RN E R
fifp 377 5 HPV i RESE B 1A RIFROSS S IG 1, 245 W Bt
Y TE I I 5, P07 A 2 03 4 e A1, 2 P A 7 7
X HPV 5 25 8 AT SR IR AN T o 456 TR (] F) S 20
— S TR R T X HPY R R (R E 4 . W
*1.

F 1 ERERIT S HPV R A S5 3 1225

WS ppw e PR SRR
(pg/mL) R (M) )/ (s)
1 1.2 x10* 5.8x1073 4.8x1077 119
10 2.6 x10* 4.3x107? 1.7x1077 161
20 4.1x10* 2.9%x1073 7.1x1077 239

3.2 e SR CCK8 WY J5ik, SRIT T 7 Il e B i B it
BEJTA Raw 264. 7 ZRHE J1 B2, 45 R /R 7E 1000 ¢/L ¢
WEET ,24 h I AHRTE T3 KT 90% , M H XS Raw 264.7 4
J AT W P A B, 2R N 2 T

F2 AR NG J1 R (o £ 5)

. gardiv4 AT UG 1/ (% )
B (g/L) Raw 264.7 i1 Jurkat 2

25 FXT IR - 100 100
W R 20 98.67 £1.45 99.12 £0.30
100 95.78 £1.29 98.56 +1.32
500 96.93 +£0.95 95.23 +1.24
1000 94.75 £0.47 96.04 +0.81

3.3 WM E T Raw 264.7 G A S RS RS
HRPE LA RS RIT T IE PR EE 5 6T Raw 264. 7 il il 45 10 B
JIMRE . ISR (3% 3) W LAFE H < 1 #7507 BE s LA A
MR T 2 B8 Raw 264. 7 40 A SR ST, #2755 Raw
264.7 HEHIPLIR AL T, Raw 264. 7 4040 R 55645 B
T T Ik EEL 0 0 A 8 R i S T S 8 R S A R B, 3 T
Heb9 R U S R BE S o W3R 3.
£3  IHPETE TR Raw 264. 7 417 LTS (x + )

2151 e/ (g/1) BEWARE (%)

75 A R - 100
LPS 4 - 130.02 £1.02
IR T 20 108.45 +1.21
100 109.50 £0.92
500 115.36 £0.86
1000 123.24 +1.34

3.4 W #HAE 7 3 Raw 264.7 40 &+ NO Bty % NO
A A AT L - AR A, & —F 2R 5
T, AT AR R S, WS ST . Mg Rl UE L,
LPS 5 BH M BEZH 7T D) & 35 42 /=7 Raw 264. 7 41 il NO 11 B
T, A [ A 2 7 2 048 & Raw 264. 7 4 ifs NO B i, B
BRI, W4,

3.5 HWMEE I Raw264.7 W E FEHR NG w £S5 E
7R T IR 5 4 Raw 264. 7 409055 35 H 2Rk K E 5200
S AL E IR T 7R EE T IFN - 8 1335, WAXAE =

230

e BE R (500,1000 g/L) JF&5 TNF - o | IL - 1B B3k, X 2644
SRR T R Ry RS I R L AN I PO 7 AR ) , [l
PIRAE T REAE— BRI E P45 WA M1/M2 455 5 58 B
o WS,

4 PR ITX Raw 264.7 4 NO BRI (x +5)

4151 BB/ (g/L)  NO BERCAHXS &/ (% )
25 X AL - 100
LPS 41 - 150.13 +1.05
THRRE T 20 110.06 +1.56
100 114.27 +0.98
500 120.19 +1.25
1000 126.23 £0.80
F5 WA Raw 264. 7 AU FFIEAKFFEM (x £5)
REWE,  TNF-of IL-1p/ IFN - B/
A5
(¢/L) (pyL) (pg/L) (pg/L)
HAMBE - 20.55+1.38 19.55+2.87 135.44 £20.58
LPS 4 - 642.19+11.29  59803.45£29.47  35078.96 +37.65%
ERES 20 20.25 £0.45 18.52£2.38 304.69 £25.44*
100 19.38 +0.26 28.66 £0.74* 399.47 +18.47*
500 26.25 £0.45" 33.60 1.53" 646.28 +31.26%
1000 31.86 £0.96" 39.39£2.91%  1107.36 £33.76"

T #5% LI, P <0.05,
3.6 EMMEET T A Jukal AL E RN H Jur
kat 42 —F0 AN T 40 A A 40 &R, AT T 40 fe e 2h
RERYBIESE, 0 T Ik S0 A T5 1L . P L R s 3 i AL T 45
FATRHT qRT — PCR 4757 , R PR 25 7 X Jurkeat 240 0 46
HEPR TR R . SR R T PR 5 R . Lk TFN —
v L =2 WA 1L - 10 B, RIS TA# 25 07 RE 15
i T A0, s GO AR o TR, v i 2 O — e
JE B4 T INF — o B335, B TR N S ] U 1
AL 6,

Fo  IHIAMEE IR T A Jurkat 4i i P28 K R0 (2 £ 5)

i Rk, NP -of IL- IFN-y/ IL-10/
(L) (pg/L) (pg/L) (/L) (pg/L)
AEMmA - 32.12£1.02 25,0613 103.21£9.85 26.15+1.35
EEEE 34.4640.9  47.3422.03%  186.65£8.26%  32.26:0.49
100 8.26£0.93  51.93:1.20%  206.74£3.95%  30.79+0.85%
500 25.8740.83%  54.85:1.65%  407.27£16.37%  53.27+1.04*
1000 8.37£0.28  60.37:1.96%  628.63¢15.25%  87.33+0.68%

5% OALE, P<0.05,

4 itig

ARICHE SRR I35 R E A G 5 3 #2575 5 HPV
TR H A 2 4 R (Ka) S 0 o RO 45 5 ORI ], 25 2R
AN AR S HPY i RE 8 B A AP itk BB T
AR RE 7 MR BE SN, A5 A o RN 45 5 S D e
[RISE S, 2 WIS ik 5 07 5 HPV i 25 45 9 45 4 SR e
TEPRRE T TEARSNEA B35 bt HPV g 25 45 1, 30 i
TR 2 A R A e T AR, T AR T T T RE O T
HPV 95 R A TR T 259

AT BE IS A 53 B, HPV SR G & 4 ™~ B
T, FOe DR AL O R AR T A T MR R IE R T
HE o TP AR AR O 24, BUAR 2 BRI S L 4k
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JRR I AR o), T A A T DNA S5 M 1R B4k

P HPV s B AR R o F 2y, ol 2000 T R R 2 26/

E7 ARk s A DL AR RS AR 2, BF ST R K%

I3 RE G i 5 Wk 200 M0 A W 0 A, fE E TRN — B 73 s i 25 1

T H R IR R AT DM RIGTR R , BB TS Thl/Th2 4 A 5~

Mo A7 VRBL W RVIRFE ) T SR IEAR AR IR A RO MR A, T8

1o 20 AR W L b R 2 A, SR 3 e A5 5

B BRI S " 6T B . BTN B A

THRFR BT AT LA S = B 50 HPV SR T 1997 280, A

BERFEER GG SRy B S e Sy, I H B S etk FE S Iy

7 T AP R R i B 7 R R R T Raw 4 Y

IL -2 IFN - B 33k, FFAIK TNF — o LK IL - 18 [ 363k, %

W A i 25 07 AT RE A A 22 b g AR R T A T RO S RO

IFN - B H$2TH 3 00 40 A 5 S ) SCBE PR R, EAS TG A%

PV T 4R, SR BT A SR o IL — 2 AR U T

B TR G SN AR AT A A S () S B KL, A TIFE BT 25

B R AR

ARG B T TE, I PR RE D7 AT RE BCUE W X 4T

HPV R RIS A A 97 2 o 3 BB LSS T

TR RE TP HPV 3R T7 P a0y, i HoA s 1 HAE g —Fib

AT REAHORG RE A G R YT R A T B Y A 2Rk

N, HPV AR SCRBNR , e S0 , 15 9K Jes 1 Ak e ) o DRl

R, TF B I s A B A AL DA o W i

T S T — R RAS AT BE BRI e B, U HORAE B

AT B HLIX 2 72 SRR (I T 10 4 SR ZR T A i 7 LA

B HPV AN [RGB 9 P TSR, , I A I PRAE S A 36 ik X 4

IR IR DFTE S5 R . AN, IRABIE T H A IR T AL

X FIF A A FERE R ey A B o B

B% 3
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