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WA H BRI, 8 H TS 40 me/keg m ABEBENG, 2210 d, 25 (I Iyt 45 2 0 B ER 3h 2% vh itk s
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Effects of Panax ginseng Fruit Juice Concentrate on Immune Function in Immunocompromised Mice

YANG Zhengli, LIU Junli, QIAN Kelei, LIU Xi, YANG Jun, HONG Xinyu™
(Shanghai Municipal Center for Disease Control and Prevention, Shanghai 200336, China)

Abstract: Objective: To explore the effects of Panax ginseng fruit juice concentrate on immune function in
immunocompromised mice. Methods: Totally 72 specific pathogen-free (SPF) C57BL/6J male mice were randomly divided
into six groups (n = 12): blank, model, and low-, medium- and high-dose Panax ginseng fruit juice concentrate (83, 166,
249 and 332 mg/kg m,). The model and Panax ginseng fruit juice concentrate groups were injected intraperitoneally with
40 mg/kg m, cyclophosphamide on a daily basis for 10 days while the blank group was intraperitoneally injected with the
same amount of phosphate buffered saline (PBS). Afterwards, the mice in the Panax ginseng fruit juice concentrate groups
were intragastrically administrated with different dosage of Panax ginseng fruit juice concentrate at a volume of 20 mL/kg m,,
and those in the blank and model groups were gavaged with the same volume of distilled water for 15 days. Then, body,
spleen and thymus mass, white blood cell count, the number of lymphocyte subsets, cytokine expression levels, and nuclear
transcription factor expression levels in immune cells were measured. Results: Panax ginseng fruit juice concentrate could
improve the spleen mass/index (spleen/body mass ratio) in immunocompromised mice, increase the number of peripheral
blood cells and the number of lymphocytes in immune organs, promote the expression of cytokines interleukin (IL)-2, IL-4
and IL-17, inhibit the expression of transforming growth factor (TGF)-f in immunocompromised mice and partially restore
the RNA expression of T-box expressed in T cells (7-bet) and forkhead box protein 3 (Foxp3) (P < 0.05), and the effect of
Panax ginseng fruit juice concentrate at a dose of 249 mg/kg m, was the most significant. However, Panax ginseng fruit juice
concentrate had no significant effect on restoring the body mass or thymus mass of immunocompromised mice. Conclusion:
Panax ginseng fruit juice concentrate can enhance immune function in immunocompromised mice.
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1 Me5HE

L1 3. MRS
i FESPF 4 M CSTBL/GI/N R, 6~8 i, 1KJi &
18~22 g, HWIL4EEM LIRS YIHAAF R A 724,
APAYETTIES . SCXK () 2020-0002. sh#ias:T 5t
BaIflEdr, #EE23~26 C. MXTIEIES50%~60%, A
DL ARG, 12 h/12 hWIS B 8 . SEIb A A) /N B i
POKG AT . Shse st @ nt b miv e 7 42 i vt s
W ie A o i

TMBHEM N2 (Panax ginseng C.A.Mey.)
fif BE H AR BN 2 ESigmad Al
STROMATOLYSER-4DL 40 g 7 ity HoA
Sysmex A Hl; /NMEILE  EEGibcoA R P/ R

(CD16/32. CD3., CD4. CD8afiCD19) EH
Biolegend A H]; /N AK KT (transforming growth
factor, TGF) -B. HZEN3% (interleukin, IL) -4,
IL-17A. IL-260 & ElEBBc AR B PR A
TRIzol  3&[EInvitrogen/A); SuperReal % Y & & TR R
AR RIAEAERE des) ARAF.

12 fXas5&s

XT-2000i 04 MR AL 5> B4 HASysmex 2 ] ;

Spark &K 2 DI RelEFR1X  Hid:TecanAH]; CytoFlex

WAL SEE ThermoA @l; 5910R 4 C FHE

OHL EEEppendorfA Fl; WOk E & K G W HE X
J< ¥ (polymerase chain reaction, PCR) X EES
Agilent/A @] o

1.3 &

13.1  AZRIHRAg i &

ANZRAJEWE. I8, W% T ZH A S Rtk
A, 100 gt NS RAKRAE1G 212 g NS RITIRA

132 /N IR
#72 HC5TBL/6VHEVE/INR 73 Bl6 2H: 254 (3%

KD . BRI (40 mg/kg m FRBEEENE + ZE WK |
83 mg/kg m, N Z R IRA5 A (40 mg/kg m,Ph 1
i)+ 166 mgrkg m NS RITIRATRAL (40 mg/kg m 3 Bk
BERZ) .« 249 mg/kg m NS Ry k4ail A (40 mg/kg mbh
W) A1332 mg/kg m NS SRIT G4 (40 mg/kg m,
WWEBENG) (RO 4T NARHEFE FIE 910, 20, 30 £
40 £5) , 12 R/ AN S R ik gm S
FIEH B E R, B HE 540 mg/kg m, A
&, #E4:10d, VAR NN RAS, O ANE R
SR pH A T4/ 1 mol/LgiFR £k 22 (phosphate
buffered saline, PBS) . [EBf HEIRIFLE, ASHIHEK
GRS B A REBR NS R IRGEHR ], EBRE
920 mL/kg my, 75 EHANBRA HE 558 RRTK, 18
SE15 do 16 RPN SRR BT &8 RIS Al %
AN 2 B IR AR FE 4. A LA Z8/ (white blood
cell, WBC) #&. #E4HfE (lymphocyte, LYM) Ef
B I 20 A DR 7K R0 G s 4 B A e S R - 3Rk .
133 GuEds | ks fe 50 e

- 2H /I BRA B BRI i W7 34 AE, Bk ) 5 1 R
AR B . RS TR HGL (D iHE.
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134 /NERAMNE M F AR bRl 2

N ER A IR BRI 5, BOE =4 i T EDTA-K2 bt it &
W, FEAIRE], FHEhW LA 4 A s WBC. LYM
BEALYMLELF (LYMS5WBCZEL) .
1.3.5 /R G 4 i 4y B0 5

Ay BN R RS B, SRR E, BEE LY
M, 493 X g5 min, FF_LIER, HAMARIMAL mLE
IEAR S B05% /N A= LIS HIPBS, il £ B B 41 i o 7k 4% FH
FRRE NN T mLAT 41 i 24 AR 5], E I E 340 s,
JIANT0 mLE 5% /N S I PBSZ 1L 247, 493 X g 0»
Smin, F_EERL A4 mLE& 5%/ IMEKIPBS, 4
G BRI 2 A P o IR R R e U 4 P i LA AR FL200 pL
96 LA, T4 CPAGE L HLH493 X g 05 min,
3+ byEW, BFLINAS0 uLbi R CD16/32bu4k, UK E i
H20 min; T4 CFREOLHLHF493 X g.005 min, FH L
TERE B R o N50 uL A /N ELCD3. CD4AI
CDBal P&, AT 4H I i N50 pL& A Hi/h &R
CD3. CD4. CD8aflICDIYHHiAIR &M, #OLT K E
B E30 min, T4 CFHE OHL493 X g05 min, 7 _Eik
W, PBSUilk—MifE, 493X gH05 min, FF FIHEW, AL
TIN200 pLARFR 53501 % %2 5 PRI i v ] s i . FH i =Xt
FACKIT, CD4'T. CD8' TZ4Hu B I 5 & 5 Lt
1.3.6 /BRI H 40 i PR 7K

ANERAEIRERE M, 12 000 r/minS 0210 min, 45 I
T, BUE B 9 e B0 & U Bl IL-4, IL-17A.
IL-2. TGF-BJi &,
137 e Bk i s R R A W g

F M TRIzol i3 B P42 U/ BRI T 41 R RNA, &%
SR B B eDNA, - BUIS 3 S5 = W AT SE i 98 6 52 =
PCRY M. 5IMFHINEL. RHAKX (2) tHEIEF AT
Kk,

27AAO:27[ (CtiyClu) ™ (Cligy™Clu) ] 2)

#1 YRIENSIYS

Table1 Primer sequences used for amplification of genes
2R ERFH (53) R (53"
GAPDH CTTTGGCATTGTGGAAGGGCTC GCAGGGATGATGTTCTGGGCAG
Gata3 CTCGGCCATTCGTACATGGAA GGATACCTCTGCACCGTAGC
Foxp3 CCCATCCCCAGGAGTCTTG ACCATGACTAGGGGCACTGTA
T-bet CAACAACCCCTTTGCCAAAG TCCCCCAAGCAGTTGACAGT
RoRyt TACCTTGGCCAAAACAGAGG ATGCCTGGTTTCCTCAAAA

14 HdEgt 500

KHISPSS 25. 08K AT Bt Ge it == o i, Edls
PIME EARHEZER IR . R BRI 3R T 2 A A LU ) %
Jty JTEFEN, P HUBCR N B3 - s JT
FEANFFIT, P LU K FH Dunnett-thg 56 . Z08E A 2

iR, RAAESHG K. LP<0.05417 41t
2SI PIWTRRAE

2 ZRES

21 AR IRGEBOT G AR /N R 5

WIR2FT N, % 1)/ RO a6 M i & 22 7 AN B
(P>0.05) . 5 AAE, BEAH/NRE KA E
W2 E AR (P<0.01) 5 NS RT IR 445 77 = 41/
RAKRAKRESHBALKERAEE (P>0.05) ;
ANSRTRGHEFEARNLRETEZRRNEZ
(P>0.05) o _Fik &5 53 WY 89 5t Jie w] B A /) Bl AR 5
&, AR A S R IR A Be YK A BB 5]
1) 7)N R T B PR A

#2  ASRIRGHON 5T/ RO T L5

Table 2 Effects of Panax ginseng fruit juice concentrate on body mass
in immunocompromised mice

2153 WIEHE R T g LR T /g
THHA 21.754+1.29 23.50+1.62
RLRIZH 21.75+0.97 20.83F1.11%*
83 mg/kg m, N\ 2 Ry T A 21 21.67+1.07 20.58 £ 1.51%*
166 mg/kg m, NS JL -4 21.75+1.06 21.334£0.78**
249 mg/kg m N2 iR g i 21.75+1.06 20.83 +1.40%*
332 mg/kg my NS J R4 21.83+1.11 20.67+1.56%*

e SEAANE, s ZERREE (P<0.0D . FH.

22 AR IRGEBOT AR T /N R A 28 E KR

WFRIFTR, SALLECE, B AL BRI T &
MBS B B & T (P<<0.01) ; SERAH ELAR,
249 mg/kg my N2 F T AR AR T ZH /1N 5RO Ao 2 AR I 8 4
BERK (P<0.05) . S A4IE:, AL /N R R
JR AR FH K (P<0.01) 3 NSRRGSR 4
/N BRI B i S AR R AH LU R AN (P>0.05) .
FHNRBIRE R EREZR (P>0.05) . FIRGEREK
R PR B I i w] B 495 /0 BRI e e 2 B, NS TRk 4 T
VR A B T fe ke AL ) 300 5 LK BRI T i | A ) i i
5 H K EAEH o

#3 AR HRERBON KT/ B S 4% i

Table 3  Effects of Panax ginseng fruit juice concentrate on immune

organ indices in immunocompromised mice

3 Hﬁﬁ& T Ae &y ,H@EJN% Hafidd

Jii & /mg (mg/g) JiiZ/mg (mglg)

FH4 6350£13.16  260£022  4150£622 187037

PR 15933 458,384 78582964  268311251% 1301054

83 mgkgm \NB KA 12733264308 69313174 245048534 136+048
166 mg/kg m AZHIFRAIA 11933£33.85%  6204135% 23004237 122£0.10
249 mglkg m A\ SRR 10150221517 4954096°  26.50£831%  129+0.39
332 mgkg m A S RINKARAL 11933 £14.60% 644057 226728785 1204045

e HRAMLE, «EREE (P<0.05) . HEMHLE, #ERE
¥ (P<0.05) . F.
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23 AR IRGEIBOT SRR T /S BRI - F b s

WMRAFTR, SEAHALE, BEHEHAWBCEH =KL
(P>0.05) ; S5FMALLE:, 83 mgkg m, NS BT ik4E
WH/NBRWBCHERETE (P<0.05) . 5FH4L
5, PBAZHLYMEGHI R 2 25 BRI (P<0.01) 5 SAAY
ML, 249 mg/kg m NS Rt W4 4 /N RLYM B
Bl B ETE (P<0.05) . FR%REFHAS B K
X A T T M 51 R P D L 4 8 4T T R T A — B O 2%
filAEH o

4 ASRI RGBT /D BT bR 20

Table4  Effects of Panax ginseng fruit juice concentrate on
hematological indicators in immunocompromised mice

15 (VIV gcﬁjﬁ/) (Ll?%%) LYMHf1/%

THA 4.42+0.89 327+0.52 74824738
kil 3214081 0.82+030%*  21.08+10.93**
83 mgkg m NS RIHRARRA 5661249 0.58+0.37%  13.10£10.96**
166 mg/kg m NS HUTRAERA  3.89£2.49 0.70+0.48%  18.02+6.02%*
249 mglkg m NSHITRGERA 285+ 118 0954037+ 33.68+3.66*
332 mgkg m NS HITKGA 215+ 1.21% 047+0.25%  23.13+£737%*

24 NS FEH RGO G BEAR TR /IS BB A A b bk B2
giiliotiolA|
WRSHR, SEAALE, BERA /N R R+
CD4 " THI M 5 Lk ANCDS " T4 M 5 Lk % B 2% 1% (%
(P<0.05) ; 249 mg/kg my NS BT RS/ 5 IR
HHCD4 T 5 b B 25/ TR (P<<0.05) , $#E%
HZHK 5 249 mg/kg my N2 it il 46 20 /0 B g
CD8 T (5 b & 3 s A AL (P<<0.05) o iR
KPS FTHIRGEAE — € 77 & T A DA S KT /D
B AR EL 2 P ) S

5 ASRI-WRE B 525 0K T /b BN EL AR

Table5  Effects of Panax ginseng fruit juice concentrate on percentages

of thymic lymphocytes in immunocompromised mice

ik CD4" T4 5 Eb/% CDS T4 5 Lt/%
A4 6.80£0.53 1.714+0.18
ERA 3314 1.19%* 0.5440.23%*
83 mg/kg m, NS FI MG IRAL 3.7642.26%* 0.7410.15%*
166 mg/kg m A2 Rt ik il 42340420 0.65+0.04%*
249 mefkg my A S A TRATTAL 525+0.78° 0.98+0.13++
332 mgfkg m NS RIHRGEHA 32340.47%* 0.8540.53%*

WROHT N, S8R, BALL/N R E F
T4AfE. CD4 TYH i AMCDS ™ T4H i kL i 4 & 3 B A
(P<0.01) ; SEAIALE, ANSRITIRAERSFIEH
AN AF TSR . CD4 ™ T4H g AC D8 T4 i kL 51 35 T
B, 249 mg/kg m, NS BT IR 4 A 5 AR A L iR
EREFE (P<0.05) . SEAAE, BAZH /N BT
T BYH Y LA B E FRAK (P<<0.01) ; SR Hig,

83, 166 mg/kg m, F1249 mg/kg m, NS 5yt e 4 i 26/ R,
JULIE H BA L1 35 v, o249 mg/kg m NS 5K
ARV BA I EE A 2 3 T (P<<0.01) o BIREERE
249 mg/kg m, N\ Z: BEH-IR AR AN T S 5 MK T /N BRI
IFE 9 E A A R PR R

6 ASRIHRGHION G I /D BUPLDE R EL A0 5 mi
Table 6  Effects of Panax ginseng fruit juice concentrate on percentages
of splenic lymphocytes in immunocompromised mice

CD4'T4f DS T4

A 4 41 )
A5 Y o5 H/% i W% BAIAL 5 H/%
A4 29604313 1479£176 6151063 58931176
R TOAE302%  0.59+£023%  033£020% 25241 91%

83 mghkg m ASRIRANRAL 105315455 1.23£066%* 05940525 2.55+132%%
166 mghkg m AS BIRANA  9714223%  1.072040%  0562029%  386+2.10%
249 mghkg m NS FIHRAHA 126422085 LT8E1ISH 09110624 6.96+2.88%
3 mgkgm \BRIRAHA 8041565 0861037  0.3820.19%+ 2284065+

VB SEMANE, #ERREE (P<0.01) o T,

2.5 AS R IRAE B G AR T /N BRI A 48 i R
g Al|

WRTH R, WA 52 H4IL-2, IL-4, IL-17AF
TGF-BJi BREWERAEE (P>0.05) . 5H4Y
th#se, 166 mg/kg my N2 Fyt R4 2HIL-2 5t f ik JE I
ERRAL (P<<0.05) , T332 mg/kg my NS it e 4 i 41
IL-2 i 8k E B ET S (P<0.05) ; SR,
166 mg/kg my, NS Jo i1 40 1 2 IL-2 53 B 94 P % I 5 PR A1
(P<0.0D) . 52H4LE:, 249, 332 mg/kg m NS
TR SR A IL-4 00 2k B 50 38 B B 3 e (P<<0.05.
P<0.01) ; HHMALLE, 166, 249 mg/kg m Fl
332 mg/kg my NS VT AR MR ZH 1L -4 5T 594 3 I 35 sl A
BETE (P<0.05. P<0.01) . 544 MBERH
th#s, 332 mg/kg my NS FiT IR 48 A IL-1TA S K S
P B ETE (P<0.01) . 5254 MR 4,
332 mg/kg m N2 BTk 4 A TGF-BJii 2K & . 3%
B R BREL (P<<0.05, P<<0.01) . LiR&EHEEH
332 mg/kg m, NS FEH IR AR 250 G A T /N BR e vih
P TR LT

T NSRRGSR b 40 1 32
Table7  Effects of Panax ginseng fruit juice concentrate on serum

cytokine levels in immunocompromised mice

19 ILOREIRE LRI ‘“IL-17AJ§3§ TGF-pi K/
(pg/mL) (pgmL)  JkFf/ (pg/mL) (pg/mL)
EE 242404843 163261987 32494229 1283642322
el 25504845 15674119 3297212 1355342611
83 mgkgm B EIRAIAL 2388241732 159234737 33894206  137.04+28.77
166 mghkg m A S FIHRARTAL 22789461247 168.94+596° 3441132 1183541580

249 mglkg m NS RGN  239.0449.93 17564410925 35024163 112.19£23.19
332 mgfkg m\ SRR 257.1621048% 199.6449.7247 397113517 97.27419.00+"
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2.6 NBRIIRGHNT GPEMC T /N GUBE th G i 2 = 157D
i 3[R T mRN AR X 235 B #®
MEFR, 52 A, A T-bet. %m'%
Gata3. RoRyt. Foxp3 mRNAM X} 38 ik & ¥ 8 2 B Z sk .
(P<0.01) . SBALHEL, 249 mg/kg m A5 RIHK T YN
Ui T-ber mRNAAIH 235 B 52 71 (P<0.01) £ 00 &-ch-@-§:f§-®-
332 mg/kg my NS BT IR GG A Foxp3 mRNA X R 1A & o @{ﬁyw@ @¥g®
BETE (P<0.05) . FRGEHEFHAS B KRG k%@%géﬁﬁﬁg
A5 G P2 AT /0 BRI 0 9 98 4 A% s 3 TR - 3 ik /K A5 BA PSS
B @@0 &“3& @QE& ésy
SR N At
i 15F A ik
fé A. T-bet mRNAMIRXT &L & ; B. Gata3 mRNAMX £k
E 10k " C. RoRyt mRNAAXI K IE G ; D. Foxp3 mRNAFXT K& &
= 5 Agthis, s« ZRREE (P<0.01) ; H5EAIALT
Z osh * B, #EREE (P<0.05) , #ERREE (P<0.0D) .
§ m F 1 NSRRGSR/ BUMIE R 5 5% A b §4 5% - F-mRNA
=00 Ul | \“&’ ‘&’ ‘&’ N N Fig.1  Effects of P, mﬂ*ﬁmffﬂt{]%lﬁ concentrate on relative
h 1g. anax ginsen, ult jul 1V
52/0 )@: {f&-&\ @-@\b %@{é&" @\)\&‘ mIg{NA expression levels ofg nucleir traancription factors in spleen of
%—/ﬁé i \j’/,;%(‘ %«//&‘ immunocompromised mice
At
o ¢ 5% o 3
25 5
W R — R A, S8 FE T 2
B 150 B W, BT G BRI L R BEIE L MR R A
o JRESE 2 A B R, A g 5 I i i g
E 1o YT /N BUELE10 AR 40 mg/kg m BRBERERG, DL
z . SEARPEAR TN, AW SE RE R, PR A
ERIE L. ﬁl** TONBUT R e e B RS A I e KR
3 00 om B oS 3% 5 Qi QiuchenE 7 1 [y PRI A5 5 751 ES N B
f&§@§%%@§§§&$§> %ﬁ\%ﬁﬁﬁ%ﬁﬁﬁﬁmm%%%%%%~ﬁ,%
%ﬁ‘“ & %\x@“ & RN R AR PR ST R T
@%@%@ﬁ@ﬁ AW IR TR, NSRRI T BE DR
S R R B S B LR R S B T E A4
S (P>0.05) , — )7 T $RR PRI ) S5 0 2 4 P A4
415 RIS RN, B — IR RE R R A
i 15 C Zx JUUT I A8 T OGS e P T /N BRSO T B 1 B8 0 T RE LTS
g B R
= 10f IR 5 R0 5t LA T () S B R R T
E 5 = S SR EE BT, IS 2R e, 35
A . R O R s T
% 00 ,%,ﬁljﬁ,ﬁ,ﬁ}, LR WL 6 52 T e AR ST e, A 2 R O R
& B P P $ @ ESEEREINEE S TEAH (P<0.0D) , X550
RO I ST U H S S O 5 5 O £ 1
AN U, 2 5 e BT 40 2 K B0 T AR 1, 4R
RACACE TR AT REAETE A AT AR, SR kL, NSRRI
IS S AT AL LA S Y B GAES, Horh

249 mg/kg my NS iR 48 i 4H BT o 2 R BT 4 B 6k 2
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TR (P<0.05) ; FRWFRE: RIS AS RITK
RN PR B IR e 51 R 1 )N BROBE R 400 55 SR AR A o AR
H 5 NS BT IR G T4 R 5T R XA B R T2 A
M (P<0.01) , FIRTEARWF TR NS R RG0S
FRBAIE 5| 62 10 /0N BRUM A3 45 T e 4 o

HME WBC 2 s R4 B EZA KR s, Wit S5EN
HAt RGP F TAE, PUEALRIZRIENIR B9 R AL,
R, A WBCEE FEAC, AL AR R G 0 XU I 2= 59 m
HeW B C (1 %5 i 7T sz Bl B A4 G0 928 Th e A% Ol o 7R AR BF 7
i, RHEAWBCHES S AALE 2 T RER;
83 mg/kg m NS I IR GG A A B i, 2R NS
BT RGBT K NN R WBCE B — & I SGE 1
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