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TR RUHICRT B A7 J7 % It 8% 7 24952 1
CES /N B S VL )2 i)

FI64,, WA, NG, FoKkF, BRye, o, FRE, 7HrR mxik
INAR P R RAAZ e, 1 R8T B TH K 2% I 4655 %, 250355

[(fE] BHW HFE2FRHEAEFTI R RERBREGRP AN 0, Fik 40 2 Balb/e ) R A
HEEM, FIEINBA, BAEMM, EAERA., KFsa, 482, EFAHA DAL T EFRH#K
0.25g/10g# 8, REFAIRLTEFTH0.25g/10g#F, AAKMIRALTHEKO2SmIER ., &4
HHEBEBIAR, £810K, £%H4R, 24D KL AIZESHO0. 1 ml PBS, HA4 &2 R ZRERILA
EFENHABRRELMEY (IVV) 0.75 ngdt TR %k, EPAEFMIVY 4100 pg AL, EW
KT 2R Je SR T ik ik gk 1k, #5187 RARBDBARRE 1R, WRDR—KEL, 242528
X . KA ELISA B4l A1k %98 )6 7. 14, 21, 28 K fo ik 45 F 34K [9G KT, WK %5 )6 28 R AN o i 4%
FHFAR G A 12G,, 1gG,, 69 K-F; GRIFEARE, MBS, KRR AKX @i R0 T IcEB
mpppl, R OBMN D RABRMNIENAREEFALETFEL (P>0.05), HAMALHNAL TR
B, REFZADRLHIARTERFEETARETHR (P<0.05), 5A442%5 14 RetbE&, E2HNAFf K554
B8 KRR REWA R EA (P<0.05), BADRELFALE, —KEDHET, HEYRLEHZFF.
5 gt o g s RBAAR, KF A RIRIEIE . JTILE B @b s Bl B9 & (P<<0.053% P<<0.01),
L gmkin, &m0 R ik IgG, Fo IgG, KT, BB E G KF3HHF (P<0.05% P<0.01). 5 % &
B, EFRIAM R I B)E 21, 28K, KFFTUMREEE28 R IgCRTFHEFHZH (P<0.05 %
P<0.01); S4aiEAmAart, &5 RIBAM R EIEE 21 RIgCKRFREHZ (P<0.05). 5 % R4AE
W, ERRIAAEF A 1eG, KT, 48R MAIC, KFHEEIZ (P<0.053P<0.01); Liaizilmin
Yo, ERRBAFREF 5 A1CKEEIE (P<0.05), EFRMAYE KFH MG, 1gC, KT, &ufn &
IgG KF £ FH R FEL (P>0.05). &k EHRHAKF F T AR LR SR BB G RIAAKT,
PR Th2 B e 98 B 4, JF 2248 SRR o Ja B A KT

[K$iA] ARmERLBEY; ZRRM; KF7; LBEERN; LAERE

T BRI R N —Fh AR Y, JuH e A a0 L LA R MFS9 . il FL AL ) AS03
SR TS I A AR L B £ 5 i 4 2 P T 1Y A VR R BRI ST A AR, (AR 2
PO, WUHURHE ARV, g s FPERMRCR AR I PRI GG 7 B
SEeEORRERIOEE . A, g (PERERIAS L A (T

RO RAE . PIZEM . JRFRLLRESE AN R
LI 57 37 R OR S 4 A OIS e e B = \ . 25
LIPS RSB AR = el P25 ELATBCF A ST L b
SPURIREABURSETIIRIN, BRI gy s oo oo el i
SESRALIA G N E R o Il PR 1 P ) O = H, P R AR ST R AR
ESTE (A TRl (T KRHE GG T ) (20200XGCO PURIT IR RS S, AT
10505,2020CXGCO10511) 5 I A4 [ RFHF K42 (ZR2021QH232) 2907 W T, HL S R I B A 1 G e AR
D4 @ RFEH : wanxinhuan20073212@163. com WM. ERECE R . AR B T2y
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B, HARA. BE. LTz, vk,
B RS SR RRE . A TaRE S A s S 2
AGPE R G 1 H T XL Gy RS TR T
B EEITNEEUT, AN BRI 2
B R%4E . LuiF. BEELN. AR
T Bf RUHIORTEE 27 7 X5 DU i i T 24 i 2 T 928 g
B RZ N, Ay i D A1 0 TR 2 FoAE 928 T ) e 8 IR 42
BESIR ARG . AR LA P IR 25 K SR sh )
i o e e~ W | A QO (o LB
SDUTCM20210310010).,
1 #R5H*
1.1 4

SPF 2 i Balb/e /N 40 H, 6~8 JEIIY, 1A%
H(20+2) g, WA b GEE AL S YR AT
BN, SEE s F I IES . SCXK (51) 2021-
0006, TFF T INAR B2 K% SPF RS %, 12h
SRR E IR, TR 22~25 °C, AHRHEEE 45% ~
55%.

1.2 %%
RS IR (2RI Y. HE60 ¢,

FIAR20g, BFi20g, FRECAZY, nabJr 10458 &
B, 129930 min, FI0ERGEHE v BE R R R E 1 h
YEAT ;BRI R 8 A ALy K FIAE SR h, U8
ot BIFPIRATE W, W4 A T 54245 2 g/ml
25, —4 CIRFFE . A A : K20 g,
F%HHE12g, WHiF9g, HEFE20g. KT
FBERHL, B S TR A2 o/ml 92
W, —4 CIAIER .

TR R FE R (IVV, EER & i
30 we/ml, L5 202009B058, #E %k W i Ay
FARARED) o SR & 0 B0, 5 ml
IVV, HIJCH PBSH R, TR IVV VR B R /Y
1/3; HO. 1 ml f b AR A (HIE%5 . WB317588,
Thermo Fisher A 7, Z A 1bL55 & & 40 rng/rnl) , H
JCW PBSHRE (A AALER 2 mg/ml) 5 B LRy
HIRIEERIL « IRA, 4 CIE IR EW M RIS .
1.3 EZXMNAME

BRAR I S A0 W B AR I A L SR BT U TG (it
5. GR3335361-12) . IgG, (5. GR3365481-4) .
IgG, (#t%5: GR3362355-4), Abcam/\#]; N-PUH
FEHCOR M (TMB) 2 B (b5 . 20210416) |
Tris-NH,Cl 2% v ¥ (20 40 Mg g ) (it 5 .
20210301), Solarbio A Al ; Jit = PLAK FITC Bt /) B

CD3 (k5. B321979) . PerCP/CyanineS. 5 #1 /)N il
CD19 (k% : B313801). APC/Fire™ 750 (/)N /K
B/ CD27 (dit*5: B302856), Biolegend /2 Fl; 7-
AAD (b5 2286874), Invitrogeni\\ﬁj; PBS 2% if
W (L5 22059494), Biosharp 237 ; 4 1MLiE H
EH (BSA, #t5 . EZ7890C310) . ik 20 (4t
5. EZ6789D143), BioFroxx 2~ &l ; 4= 4 I i
(b5 : 20120402), PUFEFIMLIEA A .

A IR L (A5 . Sorvall ST 8R)
Thermo Fisher 28 7 5 FFRAL (445 . Spectra Max
MS5), Molecular Device 23 ] ; i 240 iAL (Fl-5 .
BD Aria Ill), 3&EBDAH],

1.4 KR4

#4440 H Balb/c /)N BRR HBE ML A7 3R 150 25
gL, fExt A, Sl EhR L . a7
T, 8 . B KEAL /NS T R R RUEL
0.25 ¢/10 g (FH24F 60 kg WA AF H A 345)
B, BHFTHATEFF0.25¢10g (F4TF 60 kg
MNEEH SR 345) #E, HRSHS TaigK
0.25mlEH . FAHBHHMES 1K, HELL 10K,
A AR, AN RERIALAES 0.1 ml
PBS, A2l L RRILAES TVV 0. 75 pg 47
W ARPE, HP AL IVY & 100 ng SUA LS
FERTIR G 2 J] I 25 2H LA UR G 92 118 A ) 2 o
BaJ%E 1R .

1.5 WEIAFR T %

L5 1 DR—EL HEH— KRBV R B
K MR B S — R AE AR R B fA) S AR U B
FiiE 1k, RS/ MR AR, BiE/NRME
K HENE KB RS L, BRI 28 K.
1.5.2 ®FARABRRERAREZEE HA/PRT
WIRBIZEIG 7. 14, 21 REBASRL, 5528 KA ER
B, ZIEFEE 2L, 74 °C. 9000 r/min &>
(B 14 cm) 20 min, WCEEMTE . 40 (RS
T8 FH TR T i i 22 5 S MDA 1gG K, 55 28
KM AT 1gG W 1gG, . TgG, Kl .

L33 0 B 1G S H W AL G, | 16, 5F
SEVEIAR R FH 18] 42 ELISA AR K0 . 1 0. 1 mol/L
IR ERZZ vPI (pH=9. 6) Hi B Uit B AL 1 100 1%
(FEREJE M 0.3 pg/ml), K576 BT A WAL 95 96 1L
bRt , 4 ‘Cid . PBST Ve G B W (&
0. 5%BSA [ PBST %) 37 “CHA] 1 h, PBST PEik
3R, KRS LT AR B e A A IR ' B T
JEFE (ODAE O ~2.5) A [] B[] o5 1% i 375 A 1z 94
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NG BASRE, YIRS GE T, 14, 21, 28
KT BB 9 4 100, 800, 1500, 20001 ]
hnz 96 fLEF R, 37 CHFHE 1 ho PBSTUEE 6K,
fin A HRP 5 ic 89 1gG/1gG,/1gG,,, 37 CHEH 1 h,
PBST ¥E% 6 UK, N A i €2 ik 5 Lk 6 5 £2, 20 min,
2k SN S FH AR ALTE OD 5655 HY 25 42 DU 5 W2
.
1.5.3 oy R Bk 38 20 B BY IR T 1T M B 49 R b 4
T % IR G 25 56 28 I X 45 41 /N Rk A 7 76 1R
FREE, RHJGMSILEIE, REWME, #H1TFRE, A
T 8 A TME 48 A= [N BT R AR T A ] x
100% . FHRE /)N UG AE AIF B2 ) s 40 B2, A
TN A I (Tris-NH,C1) 5 20 M9 325005 H FACS
% PPRE Y G AR R FE A 2% 10%/m s A FITC Hi/)s
Bl CD3. PerCP/Cyanine5. 5$1/)N i CD19 Fl APC/Fire
™ 750 /N B/ BV CD27 X 40 g gE AT Y £, 4 °C
ZMFFICE 40 min, JHFACS ZZ b PE& 17k, &
AR, A ALK, FH FlowJo V10 #1474
AT AT AT EAZ 4 B 4 He A1)
1.6 %it¥7ik

FIH Graph Pad Prism 8. 0 #E4 784 5041, 1158
TORHA W R RS A B 2555, DL R hRfE 2
(xs) RN, FHEADR 28 07 22 43 H 0 48 1] 9 5080 iR 4 7
HeaE, Wit ECR I LSD K0 56, 225 W &b
P<0.05 K% P<0.01,
2 H#R
2.1 B4 RK—RERL

SN ERZIEH, —BIEshEs, Het
Yy IC I B H . 1R, 45 2/ BRUR] A TRl
mHE, ZREaitFEX (P>0.05). &H4A
FG et B AT/ AR E S B AR AE R 3, 25l i)
NRFEZS RS FE X (P>0.05). 544
AT MG T RILE, EFTH/NREAZ) 14K
R R TR (P<0.05). 54442514 K1k
i, BB M EA a4y 25 28 RIR s i & -

T+ (P<0.05).
2.2 BN RENE G HBE NI ICPE B Ak B 2 B
oA o

K2R, HEAHMBREER AL, EAF)T
207N BRI G 25 B ML T 12 B 9k B 240 . L £37] A
BIE (P<0.055 P<0.01). H A% 4HPH
B, ZR¥HkgitEE X (P>0.05),

K2 AA/INRUBIERS RO HETCAZ T B I B 40 Ho ] He s

(%, x+s)
i FUi pr— JEREICAZ M B ik
[ 4 i L5
R 8 0. 43+0. 04 1.30+0. 43
G e Xt B2 8 0. 43%0. 05 1. 40+0. 21
AR 8 0. 47+0. 04 1. 5420. 40
TR R 8 0. 46+0. 06 1. 60+0. 09
A4l 8 0. 49+0. 04 © 1.79+0. 18"

T a) SEA4LE, P<0.05; b) SZ&p4lbi, P<
0.01; ¢) HHmEx A e, P<0.05,
2.3 B2/ Ko iF 1gG A 1gG, A= 1gG,, & ik b

R, SEHAM, HAa&d /R
IgG, Ml 1gG, /KT (P<0.01)., SHRExtiad
ARG, TR B A B 27 7 20 1gG, /K P24 i 3 4 v
(P<<0.05) , $R4k# 4 126, K iRt & (P<
0.05). SHEMEFIAIAHEL, 5 KB AN 25 4l
15G, K F B #E THiE (P<<0.05). 5 F Bt KUHLZH A1
o, BRI A 1eG, Ml 1gG,, K22 7 o Ge it ¢ X
(P>0.05).

£3  HU/NEUNLTE 1gG A 1gG, Al 1gG,, K H AL

(OD1H, x+s)
ikl UK IsG, IgG,,
2 HHA 8 0. 04+0. 01 0. 09+0. 02
RO 8 1. 39+0. 35" 0. 63+0. 23"
BRI 8 1. 32+0. 36" 1.080. 17V "
R 8 1.93+0. 76" > ¢ 0. 53+0. 16"
A 8 2. 00+0. 459> < 0. 53+0. 07"

W oa) SaA4E, P<0.01; b) SHEEnt g, p<
0.05; ¢) AR E, P<0.05,

1 AN TR e {4 0 2 bR (g, ¥+s)
215 R EETil BT R %P4 K B2 R Y2528 K
E{EE 8 17.91+0. 45 17. 94+0. 76 18. 09+0. 96 18.3%0. 97 18. 78=0. 94
B EXof HE2H 8 17. 65+0. 31 17. 75+0. 66 17. 89+0. 69 18. 3120. 87 18. 760. 87
FRARRIZH 8 17. 6420. 53 17.58+1. 16 17.46+1.07 18. 100. 84 18. 48+0. 64
TR 8 17. 66+0. 34 17.58+1. 46 16. 76+1. 64 17. 90+0. 86 18. 72+0. 61°
KA T 8 17. 88+0. 38 17. 73+0. 61 16.90+0. 51+ * 17. 62+0. 44 18. 62+0. 39°

W oa) SARYALRIE, P<0.05; b) SARMAZETRILE, P<0.05; ¢) SARM%LZ 14 KIE, P<0.05,
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2.4 B4 SRR R A I o i TeG kP rb AR

4R, HEAALE, &AL g6 K
SERFEE (P<<0.058 P<<0.01). 545t BBZH AR
I, BB XAV G 21, 28K, KA id
IR S Jo 28 K 1gG /K . FH & (P<<0. 05 8§
P<0.01). S54ERAME, 5 XE IR R
PEJT 21 K 1gG KPR EFE (P<0.05). EFEX
B B H AR 45 I ] A TG KV 22 R ¥ e gt it
R (P>0.05),
3 iFig

R, WATHEREE “BHTERE T, &k
IR A Sy R 2R TR B M T RN B0 R
M ONEBT ZHARR, SRR CRAR
R AR PR NS L T,
B AR IE EA, IEARREE T BERT AMBIR A . [
BF, IEAR TR, WHIRKAS, F R b a5 M
i 2 SAERETH BRI 3R, A2 RN
DUIMsR B ANV Z 7, USSR 4, i<
PAMEASTIRE, My, BiRERER, B R
t ZEN, A, EFIT, UBKNE, HRIERA
Bisb AR T4 BEEIL RS, HNFE,
PRENBRAZ IR, [ RS DA Lot
TRy, A BE EEAMNF B sRER, HIE gk
Tl L 25 R B ARG, R IE AR 1
R, SR AARBGE B LRE, SRR MR R

BRI, 0 a2 351 7 It i 2 Sk e A
TN, ARAEAE ORI 1A DR i B AN 6% 45 [
R, PE AR T AT USSR LA ) B g2 28 00 Bt S )
SEPERPEN GRS, AT R B D B L Oy i
Jr s P T B A R, AT 4R R R A
U A NS GE N AU 55 T i EE R T T
I, b s S b 24 B B hy i 1 5 R AU
B, JEE XA A T RN, AR e v T
T, WS BARME AT 400, DTG SR AL A 1)
AV 8 T AN B e ™ ML 2 ML AR B 1Y) f g

WE, HIRREAE—a R Lol DL LA R 5
REIRE . AMFRAE SRR, 525 UGzt il
FEL, BRI/ BRSSO B TR, XUEE
ARER E LA RIETIRE. AN, EHF /MR
YR 14 RIK TG 2IT IR 25T RN 5 1
Y28 RIKF i 54525 14 KM, EHFTAME
Bt KA/ B B e B B BT, ZErTRe R T
R bR, /N A s, HE
Ji IAURBORT 6 25 7 1 SRy T B AR X /N BB A A o
WK ICE R, NREL . ThE LY R
HE IR TIC I AR Ak, BERA H 25 52 T iR KUIORI EE
AT VE R /N BB K TE B RS

TG 2 L5 G BRER Y B 1, S i
PTG A P R I 2B S P A B R LA, FERILIA
P i T i R R R AR . S A
/N AR B, BRI X IER; R
PEXT RRZH H AR B 1, RO A 7], A3
BIPEXT BB /R s R BT b i i 4k
N, ERAE RIS PR R EOVE R . AP STk
W, WK ASBE T 21 K 5 KB Y TG /K5 58
X HEZH RS AR RV AH ELBH BT, Wk g% s 28
K 5F AL AR 2 7 ALY TG K- 5 2 Xt B
AR H B S TR, A R R XUBORN B O 1 R
B AR TR L IERE 1 ) DR AP AR 1G 1R 7K T4 B
PERVER, I HLE B XU SUERRE B AR s B
B,

IgG, Ml [gG,, f& 1gG FZ M P AP AL . 1eG, &
Th2 BUZH L K 735 T = A2 14, TG, S i Thi A4 g
WS A . Ho, Th2 R AR e s,
Th1 BT A ' ARSCIGZEREH, S0k
SR AL, ARV 1gG, K- IR, £
JRUESCRITEE 25 07 ] LA 2 42 1) TG BUAAR /KT, U BH 4R
AR T A TR 1 A7 500 T LA ML Th 59 628 fy
%, TREPUALIME KT R ORI B % 7 1
SR B B AR R TT AR HEMLAR Th2 B Gage i 2%,

F4  HKU/NEURTRIN B IME 166 /K- hdg (OD1H, #+s)
45 B WIRFIEIT TR WK RPEIT 14 K IR I I 21 K WIR I 28 K
{EE 8 1.17+0. 15 0. 330. 06 0.28+0. 12 0. 190. 04
GaEXT B2 8 1. 90+0. 33 0. 77+0. 24" 1.22+0. 24" 1. 06+0. 26"
BRI 8 2. 160, 43 0. 85+0. 22" 1. 40+0. 46" 1.22+0. 50"
ESTA: € 8 1. 90+0. 47" 1. 05+0. 30" 1. 89+0. 527 < 1. 66+0. 33" <
A 8 1. 76+0. 35" 0. 80+0. 08" 1. 82+0. 73" 1.58+0. 179 ¥

TE: a) A4, P<0.01; b) SEAYIILE, P<0.05; o) SHREXMAILE, P<0.01; d) SHREXMALE, P<0.05; e)

SRR IE, P<0.05,
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MU PR 258 THIFEIBURE, 12420 B 4niE &k
%@#mﬁﬁﬁ,ﬂwﬁﬁﬁimﬁﬁwm%%m
AWFFREE R, E B RBORNRESE =112 1% B 41 i
Hefil, A X RS2 B A E A — A
L, SR T RRAE UEHLIAR = A R A B e PR
g LT, W2y R BRI RS 25 5 VR A i
TSR IZE TR WA, AT TR 24 nT ARG SR ALAA 1)
BIEN IR, I B m AR S B K
207 T AR e A B ANy L], XL A R
A G R B — AR VR . (AT ALAE /N
B P E o AR ORI K S B i B
YA L S5 B0 P RN 2 7 R BCR AT T, S8R
BITAXS B, REAR SR, S5 N T REEAR
i, WA IS bR E AN S AR DG AR T L kL 4
P {2 K A S e 2 1 e A AR A A, RS
HiGE AR TSR SEA TP IR T LA P AL
S 2% ik
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Influence of Yupingfeng Powder (% 5t)X#t) and Qiji Formula ({£%77) on the Inmune Response in Mice
Injected with Split Virus Influenza Vaccine
YIN Yiming, YANG Ying, LIU Miaomiao, ZHENG Bingqging, ZHAO Fangshu, NI Wenting, LI Baohong,
WAN Xinhuan, TIAN Jingzhen
School of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan, 250355
ABSTRACT Objective To explore the effect of oral administration of Yupingfeng Powder ( T 5 X ) and Qiji
Formula (£7577) on the protective efficacy of the split virus influenza vaccine. Methods Forty Balb/c mice were ran-
domly divided into blank group, immune control group, aluminum adjuvant group, Yupingfeng Powder group and Qiji
Formula group, with eight mice in each group. Yupingfeng Powder group and Qiji Formula group were given
0. 25 g/10 g of corresponding formulas by gavage, while the other groups were given 0. 25 ml purified water by ga-
vage, once every day for 10 days. After 4-day medication, mice in the blank group were injected intramuscularly with
0. 1 ml of PBS on the legs, while those in other groups were injected with 0. 75 g of seasonal influenza virus split vac-
cine (IVV) for initial immunization, and additionally 100 wg of aluminum hydroxide was contained in IVV in the alu-
minum adjuvant group. Two weeks after the initial immunization, the mice in all groups were continued for a booster
injection. The mice were weighed every 7 days to observe the general condition. ELISA method was used to detect the
level of serum specific antibody IgG 7, 14, 21 and 28 days after the initial immunization, and 28 days after the initial
immunization, the level of serum specific antibody subtype IgG, and IgG,, was tested, the spleen was weighed to calcu-
late the spleen index. The proportion of memory B cells in the spleen was detected by flow cytometry. Results
There was no significant differences in the body weight of the mice among the groups regarding the same measurement
time (P>0.05). The body weight significantly decreased after 14-day medication in the Qiji Formula group com-
pared to that measured before and after 7-day medication (P<<0. 05). Compared to those measured after 14-day medi-
cation, the body weight after 28-day medication significantly increased in the Yupingfeng Powder group and Qiji For-
mula group (P<<0.05). The hair of the mice in all groups was soft and smooth, with normal general activities and no
obvious abnormality in the excrement. Compared to that in the blank group and the immune control group, the spleen
index and the proportion of memory B cells in the Qiji Formula group significantly increased (P<<0. 05 or P<<0.01).
Compared to those in the blank gorup, the levels of serum IgG, and IgG,, in all other groups as well as Ig G levels at all
measured times significantly increased (P<<0. 05 or P<<0.01). Compared to those in the immune control group, the
IeG level significantly increased in the Yupingfeng Powder group 21 and 28 days after initial immunization, and in the
Qiji Formula group 28 days after initial immunization (P<<0. 05 or P<<0.01). The IgG level in the Yupingfeng Pow-
der group 21 days after the initial immunization was significantly higher than that in the aluminum adjuvant group (P<<
0.05). Compared to those in the immune control group, the IgG, level in the Yupingfeng Powder group and Qiji For-
mula group, and the IgG,, level in the aluminum adjuvant group significantly increased (P<<0. 05 or P<<0.01). The
IgG, level in compared with aluminum adjuvant group, Yupingfeng powder The level of IgG, in the Yupingfeng Powder
group and Qiji Formula group were significantly higher than that in the aluminum adjuvant group (P<<0.05). There
was no significant difference in IgG, and IgG,, levels between Yupingfeng Powder group and Qiji Formula group and
IgG levels measured at different timepoints (P>0.05). Conclusion Yupingfeng Powder and Qiji Formula can
effectively improve the immune response of split virus influenza vaccine, promote Th2 immune response, and mainly
improve the body’s humoral immune response.
Keywords split virus influenza vaccine; Yupingfeng Powder (5 K ; Qiji Formula (#7575 ) ;immunoadjuvant;
immune response
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