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Effects of composite extraction of Oxycoccos on immunity in mice

LI Rui-Peng, OU Hui-Yu, GUO Qiu-Ping’

(Drug Nonclinical Evaluation and Research Center of Guangzhou Pharmaceutical Research Institute,
Guangzhou 510240, China)

ABSTRACT: Objective To evaluate the effects of composite extraction of Oxycoccos, Vaccinium vitis-idaea and
Hibiscus sabdariffa on immunity enhancement in mice. Methods The composite extraction (0.26, 052 and 0.78
g/kg) was consistently administered intragastricly for 30 days. Subsequently, immune function indexes including
lymphocyte transformation, antibody production cells, serum hemolysin, delayed type hypersensitivity, carbon
clearance, phagocytosis of chicken erythrocytes by peritoneal macrophages, and NK (natural killer) cell activity were
measured to evaluate the effects of immunity enhancement. Results Under the condition of this experiment, the
transformation of spleen lymphocyte was stimulated, the quantity of antibody-producing cells was increased and the
activity of natural killer cells was enhanced. Conclusion It is suggested that the composite extraction of Oxycoccos,
Vaccinium vitis-idaea and Hibiscus sabdariffa could enhance the immune function of mice.
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2 HHSHE

21 R

ERE | BRAE . BN A PRI (3 R ISR T A L
Jo4:2:5, fit: 201403, )M EZHRRE SR A B RIE
iy, HEFER H M FHE A 1.56 g, HP & FEHF X 8 ¢/100
go TG A Sl 35 FHZE 1R K T i AN AR R
2.2 iRIEENY

SPF % (specific pathogen free, JU4¥iE k)R {A)Balb/c
NIRRT 18~22 g), MEME, b TR T3 v stk S50 Sh AT
PR FIRAL, S A P=VFaIE S SCXK(H1)2013-0004, 5f
YR T SPF R FRES, TR 20~22 °C, AHAHERE 50%~70%,
12 h BREH/12 h BBE 2SR, sh¥ H s oK, 3@ v
7% 1 TR
23 ik F

25 22T 41 il (sheep red blood cells, SRBC)(M.#S A A=
PR A R HD; WL 40 (chicken red blood cell, CRBC),
K A BERE ARG OIF I A AR 1T ConA(JT T A).
IBEM K (methyl thiazolyl tetrazolium, MTT)(3%[E Sigma 2%
al); — AT R LR A, AMAh 4 R
K ERTR A LA, YAC-1 200 . SA ZZnfii . 1640 BEFR
N ILYE BCERMG B AE A FD); L FERFETR 2 —BE(NP-40,
F [ Fluka 2 #]); FLERHE (1 258 1k 2 15004 FR 2 7]);
Wy B2 i BR Y BE (phenazine methyl sulfate, PMS)( H [E
Biosharp A Al); H& R .\ SEER(EILH 2 HAE A ).
24 L ;|

HLF RO (L FE 2 FIHTRHAA AR A BRA F); 3-18k
AR EOHL(FEE Sigma 24 +]); Elx800 MFR{X (3 Bio
Tek A 7]); 3111 B CO, K5 5546 (3¢ 1E Thermo Fisher /A ]);
SW-CJ-2FD Bl b TAE & R i fb ik 2 A BRA 7)o
25 75Ok

FERRARR(10%7K 43 . 20.5% K1 [ 5T . 4%HLIE NG . 5%
FLEF4E . 8%HLIKAT . 1.32% %R . 0.78% 5 & IR+t 2 R)
WEMERE SR, Kk Balb/c /NEUBERLAY Jg 4 41, 4250
AT B2, S BAE A 4RI s . b KRR, gl
80 H. &M G-I R 37 0.26. 0.52 F1 0.78
g/kg, MIMTF A HIEFEFER 10, 20 F1 30 £5. AT, &
AR S A SR U 2R K I A, 4% 10 mL/kg RFR R /INELE
B, BK 1R, #LEBAZY 30 do M RAES 5T
RPN ZEIRK
2,51 JEE A HoONE

ANERIELEHE T 30 d )5, FREGGhDIIAE, Abstshy, B
HORGUIE . MR, A ARIBOMUNE . M RREE A, R R AL
(mg/10 g)=/Ik 2% H it/ S PR .

252 REBEERE

LY 25 d RS R/NRERES 02 mL
2%SRBC %, MLEE 4 d)5, MRS RHERE, I
3 YT ETIME, SRS AR AL T ST 20%SRBC W,
FH 20 L, FEHE 24 h RS R BRER, WE 3 RE
PHESEE, TR R A, DEARR
N BRI R R AR . A A2 B S TR
MI2EME, FIWT N B TEZS
2.5.3 ConA #5149 RJEAE m ottt 2 5h

LT 30d 5, AFE/NE, FETCHE AT U IE,
FHEE R e, 5 200 BUS, ] Hank’s W26 3 ¥k,
SE4S 1640 F IR 3x10%/mL 40 B, #a0y an
MBI 24 FLIEFRMR T, 1 mL/AL, BoREN 2 L, —
fLIn 75 uL ConA W, 5 —FLAENXTER, EF CO, ikt 3%
68 h i, BUhEFRtR, MALEERE 0.7 mL £, A 0.7
mL AE/NMLIE I 1640 B53RWEA 50 pL MTT W, k&%
7% 4 ho BURRIFRMR, BFUMA 1 mL RIS NE, BEE
45 R oE A TRIR, FAREFRUAE 570 nm P AR E OGRS
(OD), L ConA ¥l OD {HIF:A M ConA L. OD {AFRIMH
L ARG FERE ) o #5732 IR 0 B (A B T IR,
FIWT R PH S AR
254 fFE o

TE/NRIELERE R 25 d R hH R/ ST 0.2 mL
2%SRBC i, s 5 d A, BUNRUMLIK T B 048
2000 t/min &0 10 min, WML, A BRERACK T 1E
R LLRRRE, RROMRRRE 12 FL, F5 A [EIRE B BE 1) I 3 5 F i
Merb, FEALIN 100 pL, FINA 0.5%SRBC # 100 pL, JE%],
37 ClHIEAKW 3 h JF USRS, DR FLIBEER . %
AR

B E=(S4+28,+38;......n8,), Hb 1, 2, 3.0t
T ERREMTEEL, S RBEERE ME . 2R
BOR =TT RAL, A BHPES
2.5.5  HUARA R G EAL

TENRIELEHEE 25 d JF4A R R/ EES 0.2 mL
2%SRBC %, QK™ 5 dJ5, AbSE/NERUEH ME, I
T E L 200 B, H Hank’s WUE 3 &, A2
1640 B IR WAL A 5> 10%/mL MR . 76547 0.5 mL %
23R B /MR F A 50 uL 10%SRBC ¥ & 20 pL g4
M, MRS, TR A b, SRR, BRI
AR, B CO, WA EEFR 1.5 h, 7EBE A 2RI i A
FH SA S P FRBEAORMA, dRERERSF 1.5 hE, SR T
A AN, DAZSBER/10° R4 R, 2Rk i as
PR T IR A A R, WA BAPEZS R .
2.5.6 o R E v fm R AR A 4T 4 0L 5 B

HEEE 30d )5, B R/NEUE RS 20%CRBC &K
I mL, 30 min J5AbSE, [E7ERMR b, 1EA B IS RE R AR,
ZHE I AR K 2 mL, SRR | min, WYL
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W | mL, VP T 2 K83, B TIRA 37 °C 30 min
Ja, B E AR K YR . BT, B2, 4%Giemsa PBS
Yot 3 min, ZRAKEDET, Bek. T A A
AR AR

I B 2R (Yo) =A% Wk £ AT i 1) B kA L B B B
I 240 i < 100%

A 4 K=l A W 9 8% 20 20 s /3 4 e 4 i

AR P W A FE A e B 6 B AR AT
FbEZS, THIMT R PEPESS R
2.5.7 BB EREHFE

HELERHEE 30 dJ5, % 0.1 mL/10 g W/NEUR#IKIEA
1:4 TR 88 7t, SEBIFEE, 4350 F 2 min, 10 min P/ZNER
MR FEE 5 ik AR I 20 WL, SN 2 mL 0.1%Na,COs 1
R, IR, FAEFRUE 600 nm B KALE oD H(H
0.1%Na,COs IRAESS FIXT IR K/ N ERAR SRS, B JIFIE
AL, FH I8 ARG T U 2 10 1ML V5 )5 4 BIFR TR, 4% F A
K EAFWEAEE a.

K=(1gOD;-1gODy)/(t,-t), OD, K t, Bf[AIMLFRA Y OD
&, OD, 1 t, BY A IMAR A9 OD 18 .

FWEFEH a={RFH /(I E+0E)*K, /3

A A MR R o 3 5 TR B R AR R A a F
W7 B 45
2.5.8 NK fafgi& iz

HEHEE 30 d J5, AbsEsh, B /NEUE, BIRE,
i 200 B, A Hank’s W&1E 3 IR, FISE4: 1640 Ki IR AL
2x107 A~/mL AR . 78 96 FLESFRHUH I A/ B4 A

W, B RN R R OTAT 3 AL, AL 100 uL, I
PR (YAC-1 40T, 4x10°4~/mL)100 uL, [l A fcm 4
i AR RERCAL PR 100 pL+35 TR 100 pl) K fre K RETiL
FLELHHE 100 uL+1%NP-40 100 puL)%% 3 FL, 7£ 37 C.
5%CO, 2 FH:5F 4 h JFEH 1500 r/min 2.0 5 min, W HL
FAL L 100 uL BT 55—, FLFEA 100 uL
FEFEWE, 10 min J50 1 mol/L HCI 30 pL ZI1E %, 1E 492
nm PEAAIE OD fH, # T HEA A NK SR

NK 41 3 2% (%)=(#5 = ML fL OD- H 8% B jil L
OD)/(F K FEJFL OD- F SR &AL OD) x100%

22 A Y NK A G 1 I 2 R 0 HR A NK A 36 1,
IRy B 1 2
2.6 ZFAERE

SRR B E R, [ SPSS 22.0
G T 45 0, 45 P<0.05 W HA G4 .

3 HER55H

3.1 EUESSRIWINT/NRAEMEN
HEEB 420 30 d J5, £Rmdl/NBRE SR
BaA Hege o i 3 2= 5 (P>0.05), WL#E 1,
32 EUEESREBYIMES/NRKR. MERS
=pp=A1)
25 70 6 20 5 BRI Sk BRI A U 25 R B0
25 5 (P>0.05), #5505 XS AL A L, LR
BRAINERS 22 B0 2 1 2 5 (P>0.05), W3 2.

®1 SUEESRIIMNNRAERIM(ILs)

Table 1 Effects of composite extraction of Oxycoccos on the body weight of mice (Xt s)

415 M (g/ke) AR WIR IR E () LRI (g)
% B2 10 18.71+0.31 23.61£1.23
G A 0.26 10 18.59+0.26 23.79+0.62
rh R 2H 0.52 10 18.50+0.38 23.12+1.08
[ ihei) 0.78 10 18.70+0.49 23.79+0.70
k2 BEUSEARNYNEE)RE[DARNZIE(XLs)
Table 2 Effects of composite extraction of Oxycoccos on the organ/body weight ratio of mice (xts)
20 51 F it (g/ke) IE(H) JIVE Z2 £ (mg/10 g 1A HR) g % 2 £ (mg/10 g ARFE)
SRR o gkt 10 44.55+3 .51 23.27+3.80
G A 0.26 10 44.24+4 .36 23.42+2.12
rh R 2H 0.52 10 45.62+2.67 24.42+2.75
[pihei) 0.78 10 44.18+2.82 23.2143.14
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3.3 EBEESRIYN/NRMEEENE N

33.1 BAELASRBMAT D RBREA EARKAGFH
PUBEIHT T 24 h, £FEE SRR/ DR, R

B i A 21 T (B 35 M 25 5 (P>0.05), 6 B HLXHR e AR

SCRLTCRM, SR 3.

*3 BUBEEARIWMINREBRABTSRMAOFM(Xts)
Table 3 Effects of composite extraction of Oxycoccos on the
delayed type hypersensitivity in mice (xX*s)

wH o ek amncy  IREER
ISH 4 %o B 241 - 10 0.28+0.12
RS 21 0.26 10 0.43+0.15
Rl 2 0.52 10 0.400.10
[l 0.78 10 0.41£0.13

332 ¥MELARBRYAT ConA #5549 RAMHE tm ot
UA AL

GERIR, ST B AR EL, R G R 2
5B 5 (P<0.05), T 8 A bk E 41 6 14 34 5 8 75 i
A R R 2D B 2 0 B A M 22 R (P>0.05) 0 45
x4,

F4 EUBEEARIN ConA FSH/RIME ML
Mg(x+s)
Table 4 Effects of composite extraction of Oxycoccos on the
lymphocyte transformation induced by ConA in mice (x£s)

415 F4 (g/kg) E(R) B 2E
ISFJ P T B L - 10 0.41+0.14
isilkecl 0.26 10 0.40+0.13
rh A 0.52 10 0.48+0.11
gkl 0.78 10 0.65+0.13*
T 5 e B4 4R, P<0.05,

34 EBEE/REIPMN/PIREEEENE
3.4.1 FMEL AR R iFiadF 6

S5 BAPEXT IR A b, 4550 A PR FUBOE B 1 22
SE(P>0.05), AL M 5% MR = A Tosgm, Wk 5.

*5 BUSSESRIYIMN/DRMEANZENZIE(xts)
Table 5 Effects of composite extraction of Oxycoccos on the
serum hemolysin in mice (X=xs)

415 Mit(gke)  PED) RN
IS %o L - 10 218.00£16.57
R 21 0.26 10 213.00+13.67
a2 0.52 10 222.20+19.86
TR R 0.78 10 216.30+9.64

3.42 SMEL SRR FARA R @I H R

SR EN, SR, = PR A AN
TG 5 3 4 2% 57 (P>0.05), T ALK 551 8 AR v 551 2 41 o AA A Al
A1 2 & N (P<0.05), L3k 6.

*6 BEUESESRIYIN/DEAERMBMAIRIE(XLs)
Table 6 Effects of composite extraction of Oxycoccos on the
antibody producing cells in mice (xts)

U T T C R
FF 1 2 - 10 415.00+103.18
IR A 0.26 10 539.00+116.15*
rh ) 2 0.52 10 582.60+£143.67*
Al 0.78 10 476.00+102.23
T 3mSR M B A L, P<0.05.

35 EUSESSRIIX/ R ERMEEEIIEEA
20
351 BMELSRBM s R E i bn i A 38 40
m LS ) 69 %o

25 70 0 2H 55 BF ket B ZE R B, M T 4
R LT 20 L () 4 I SRR W 38 BOUE (B 7 22 7 (P>0.05),
T AR I B AN AR v RE S TR, WA T,

®7 BHESESRX/ R E L MEEEREEE BRI
(xzxs)
Table 7 Effects of composite extraction of Oxycoccos on the
phagocytosis of peritoneal macrophages in mice (xX=*s)

YE

AT 3R

[ 2L
2ﬂj'::'r|] }IIJE

(g/kg) ) (%) IR

BH X B2 -- 10 2246272 0.23%0.04
R A 0.26 10 23.71£2.89  0.24+0.04
rhlE2H 0.52 10 22.41£1.85  0.23+0.03
g e 0.78 10 24.16£2.79  0.24+0.04

352 ¥MEL SRR RBEEE R R

SER R, SR B PE X B AT EE, BB T A
88 o TR EMEZEF(P>0.05), RIAE G-I E WA
MBI FERE I JC ), 25 R ILE 8,

*8 EBHEESRIIN /R P Z%-EE A HREE IR R0
(xxs)
Table 8 Effects of composite extraction of Oxycoccos on the
carbon clearance of mononuclear macrophage in mice (xX=xs)

415 M (g/kg) PPER) AR
ISk %o L - 10 5.81+0.89
(il frec 0.26 10 5.75+1.06
a2 0.52 10 5.82+0.98
gkl 0.78 10 6.07+0.79




%594 P,

SOBRE A A AR/ RS R T e

N

3379

3.6 SHEESERIWIX/NR NK 4SRRI

STBAVEXT BRI L, (R NK 07 P 4 08 8 2
PEZE5(P>0.05), P ERALAI R AL NK A0 i6 5
H A (P<0.05), W3 9.

®9 BUBEARIYNNR NK HAHFEEENFM(x£s)
Table 9 Effects of composite extraction of Oxycoccos on the
activity of NK cells in mice (xX£s)

45 FiE(gkeg)  SE(R)  NKHIEEER(%)
FF P %of B2 - 10 13.48+5.64
isnl=eil 0.26 10 19.10+5.88
rh ) 2 0.52 10 22.82+6.83*
[EpE ) 0.78 10 21.20+6.78*
T *Ron 5 IR BZH AR L, P<0.05.

4 FR5Te

G358 S AE A LA I T L7 48, 76 ARAH 0 R 41 B 11
REPHAEEEAY, ST SFEEER. MEER
2R A Y, B—Fh A SR RGN, BT
FEHA & R T T O ML 0% . PRI B BRI . AT R IR
Yol 161 Sl B B A AT A AR U /N BRI R O
Wi, A K AN [R) ) 1 2 B RE A2 R R % 252 30 d LAY
BTSN, IR S . AR e . PR -EL
AL . NK 405 7 TSR .

F 5% 2 I, 5 ERE SR A T 4 75 1 /N B ¥ 1 25 BE
B, WSRO S ThREN T, BB 22 HAT BN R
TRGRE T RE AN AN G2 T RE AV D) s | A AN B
B s &R REZ 0L &Y, U GE R
KAt ok AR A3, SESR PR A i RE Sy, 1
T s W A B ) A7 W T R, B NKC AR Y A F RE T,
ARG /N B S e T RELSL, AiF gl BAE A A R

Wal fie BRI 2N AR AR, W EAT A AR S R

I SR AT T A M R B, SR EAR
WU BERIVE; 12 S ARIIE AT 58 NK 20 A7
P XSRS SOk IOE — B R, SRR G FRI
Yyl i 2 Rl AL g R MUA R e g o (EUR AR TR L)
AT HIBTE o

TEAIRE AT, W8 45 T/ B A 2 5 R )
Al 30 d, M/NRREEICR, SRl e e ek A i
S TE, HEsE ONK ARAGTEE, R PR A AR N
PO AN R o AR O A A S S PP AR )
R SR SR I I RERR I LR, R A SR IR LA i
BRI AL
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