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Abstract

Objective: To explore the effect of antioxidant and immune-enhancing properties of Moringa oleif-
era extract and to investigate its application value and scientific basis in anti-fatigue. Methods: 1)
Antioxidant indicators: Male SD rats were used to establish a hyperlipidemia animal model, and
the levels of total superoxide dismutase (T-SOD) and malondialdehyde (MDA) in the liver of rats
were measured after administration of Moringa oleifera extract. 2) Immune function indicators:
KM mice were used, and the spleen and thymus indices of each group of mice were detected by
the immune weight method, and the effect of Moringa oleifera extract on the cellular immune
function of mice was observed. NK cell activity was also measured. Results: 1) Antioxidant exper-
iment: The T-SOD enzyme activity in the medium-dose group of Moringa oleifera extract was sig-
nificantly higher than that in the control group (p < 0.05), and the MDA enzyme level was signifi-
cantly lower than that in the control group (p < 0.05), indicating a significant increase in T-SOD
enzyme activity and a decrease in MDA enzyme activity. 2) Immune function indicators: The
spleen index of each dose group was detected by the immune weight method. The spleen index
and thymus index of each dose Moringa oleifera extract group were increased significantly com-
pared with the Cy model control group (p < 0.05). The high-dose group of Moringa oleifera extract
could enhance the NK cell activity of mice by up to 47.92% (p < 0.05), which indicates a significant
improvement in the transformation function of T lymphocytes in the spleen and the Killing activ-
ity of NK cells in mice. Conclusion: Moringa oleifera extract has significant antioxidant and im-
mune-enhancing effects, providing a theoretical basis for its in-depth development in the field of
anti-fatigue.
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I I BB 2R 5| R 9% 55 P RE T BUR A SIS S I I, TR BRI HL A s R el p AR SR s, &
HRAN 78 25 R BCE TR U A Bh TR is 3 57, AR I B A HUE 3h9% 57 IR R AR =1 — H 212
FNAD BT FE (A S AR [ 1] [2]. BEA (Moringa oleifera Lam) e te i T Bl Al AR i) 22 45 A $lls sl W0 iy v
MTRAR[3] [4]. ITEERFFERIT, BR L HATAF MBS R R R 2 82 v, REARTHER
(R TR B AE PO 55« PUEAL LG i B . B =252 M EYNSEfe BA e EH[5] [6]. T
BRARAE % B 245 6 P JEORE BE VR AN £ DORL SIS o i PRV S TRAN R 2 —, FFEEAT IR D Re 2
PENOEFL, ASCHERTIAX A T A B ORI BORSRBCDEAT B AR Dh e SE R0t 7L it Bty B [7], b — 2w
FREGUEA R RIER, B E B YITEDUIZ 9% 57 U A A B FH B HER 22440
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2. M5 5%
2.1 MR 3. (LSRR

211 FHARBEOHIE

BRRSEHUNRE - ) AR GR 2B 0 28 AR T AR 2 e e it 8 2 JsURMEL 8 R e A0 o AR AR S H 65%
TR 30%- WH 5%, LBRAT, WREEDE =R, ERRIGE TR, FIART R 6~8 fikE T
PRI, FHEAE] 95°C BHD S ] FFCRIR SR EL 2 /N, P8 5 FEINN 6~8 f5/K4k&RERE 2 h, —Ik$2
BB I8 5 & SRR S FE R A, AERIEIE 3 K. Kl RE R AR N B G B AT IR 4, 4%
il B 23 7E 0.06~0.08 MPa, KAATEHN 60°C~80°C, JEMIKAE ZAX BT IR4E=E, BIREEEZhE.
. BRSSO SR B 4L 10%I LA LK R ¥ SRR P v A T F1) B A [ 9 B PR 7K
W PRSI H .

2.12. ZWEMSEM

LYY SPF B HENE SD K ER 60 X, fAH Jy 100 g ~180 g. HEPE KM /MR 50 H, RN
189 ~20g.

Tl = AR RS 7 N FERE AR 70%. ST 10%. WhKF 10%. R ER 10%, B R RO
iRt . LIS RN SPF 4%, MRE 23°C~25°C, FHXHE S 40%~60%.

2.13. {XRBE5HT
1088 A LR (T-SOD)IR & T (MDA & & e &l ik &, A% A
B A AE ) T AR 7T . HWS24 7l e IR K IR SR (L —TERME R H BR A 7)), CH90-1A & 2\KiE
B ORI BT B PR A FIF AR ), 721 43 e (I =R ), BT R (i
FE RIS A IR A ), HARE UV2730 B LAY, A, MEM B (20~200 pl).
FoaRF): AR, AFERK, 1%KEEBEORIER), Fo BT AL b Brf febn e b
DR R ) SR AT

22. TWHE

2.2.1. AN

ZWESCHRBI 7%, ¥ SD KRBENL NIEH X4, ARt 4], W&, F. R=EAHE
M, 12 W EEXTRRZ K RS @ R SE, RS SRR SR . & H g & AEZ)
0L, REFEARE — IR N 4 J8 5, 4% RO R s I AR B A (1 Wb o g v P B s AREE TC /K P s
BENL N 4 4, mlEBAYZH ., BORIREUME. F S = AN E4LE IR FE 53128 300 mg/kg. 600 mg/kg-
1200 mg/kg, LA 0.5 ml/100g PAFRBHATHE S, 1E X R4 AN s AR A B FRZH S50 25 T R BV AE B 2K . &4
KEFREBSL T2 40 K, LR G 120, FRIKE, 1%KSE RN, RERR A, HuE
AL TAREIT-30°C AL 525, MR 200 0 ORI B3, BT SR e e, JFA 721
O EE T R e SR B AL B (T-SOD) AT R - (MDA (W 6 FEE o BT AT A5 SR AR ) 3 ) R ™
RGBT o

1) HEAsE s RIE & A E MR A AT AR, 2 2 G e A (R B A FHA-NH; ,
BRI 2 T W S B NN B A bR HE VR S R N, B S R i YR P I T S R - N &5
G, R NES, BN E TR EASE), T HEARSRRTEASERTIA
o

2) RHA LY BAL B (T-SOD) IR - AR #E S A0 47 35 Ak Bt (SOD) ik & 1t A F Ik, 3 i F i (i
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P BN K BRI A AR S N R G A A B B H AR 07, R AR IOY L E R E, E R
FIRIEA T 2K, FRT IS a6 B TR FE R e B . g & SOD B, XA = 7 H i
HAAL—RMEIER, MR RER D, b I e B IO A AR T X B RO
A A H R B AR & R SOD V& 77)s sl WOGAE I E I AE SOD 3% 77, I N SRR LA 1 Bt
AMNTEA .

3) R ZEE(MDA)IR: HRHE A B (MDA A -Ft, &M TBA VA(RHE: i LR i
FEYIR ) MDA AT SR E 2R TBA 464, TR @r=4), 7 532 nm A f R UE), DL AL
PPN i I AR B, TR e e S 4 453475 2 5

2.2.2. RIBIIREKI

1) R E EENE: SRR T, ¥ 50 K KM /NREEHL NIESR SR SRBEELIZ (Cy)
BALT A, DLRCBARIEIAMG. . mRIEA, 410 K. SFIEHERIRE 4 34 80 mg/kg. 200
mg/kg. 400 mg/kg, LA 0.1ml/10g FUHATHES , 1EH X REZL . AR AL I 25 7 R R i Az B ER K. BA
IR (Cy) S H S BE ThREAR R /N BRAR S, 245 HF 10 d Ja, SR G2 B S vk ) &% 771 e 2 1 A
ARG EL, W2 SZARANT /I B M G2 Th RE A R o

2) /N BRI G A AL 920G . S IR SR [10] 0 7 326 I BRI Ak EE A P Ak R, o2 ik e 1 X
A B (1), LR 10d J5, SI80ELSE/NR, BUBAE, it 200 H4M22 W, FH Hanks & BE/5 FH RPMI
1640 (10%fi54- 1f3E & 20 pg/ml P HA) 1 ml il B 9 bk B2 40 i 23 (1 x 108/ml),  FHEE G A I 7E 570 nm
NE OD fE, AR AT AL K

3) NK 45 e 5256 : 2 BESCHR 1011 777200 NK i isE, 2207738 % HE 18 77 XA 1R (1).
SR 10d J5, MNP R BKAER 0.2 ml, AT R BUE ML PBS 1, FIREA RS EIF S B H
F NK 218, Hanks ¥4 59 05 H & /N IS 1) RPMI 1640 15 7 0 54 ARIR B 25 1 x 107/ml. ¥55%
F& 24 h XPECA KA K562 4H il Hanks RGeSk 5 FH 2 /N ILE Y RPMI 1640 17 7= MR 1T AR FE & 1 x
10%/ml. 7£ 96 FLAR HHEFLI0 K562 4Hiffl 100 pl, FHIA NK 4HA 100 pl. B IABEBZH PLE /M- IfLiE RPMI
1640 £5FRBANE NK 400, KB 1% NP40 A # NK 4iiffl, & M4k 3 NME 1L, 37°C. 5% CO;
9% 4 h Ja 0, B EJEH LDH G & T 570 nm 4l LDH BeR, % R0 NK 4 5 285 4%
e ARIMIE) = (FERBCEY DA — BARECEY D H)/(SRBECEY DA — AARRCES D
1H) x 100%.

2.3. GiitEAE
K SPSS 15.0 Guit B AT 4iih, SLERHARLL X £S5 FoR.
HIAIELECR A e, MK A p<0.05, REEMKFAp<0.01.
3. BRE 7
3.1 BRARHR BNV K RAT B BB | IR L BRI R — RSN

R 1 8, 2HEH 4724 300~1200 mo/kg IBRARE 40 K5, BHARE S &M AL, B
ARFEHU) 75 B 2K SR BT IUE T-SOD B v 2 BLH A [FRE e+, Hobrh, s A msE A e
2#E(p<0.05), FHBAIRIYEA 58K RIS AEEEERIER . FIE, MDA BEEYEVE VG S
AL R FahR, TR T IEREX A, M. mEg R N < 0.05), EsL T HXTs)
Y1 MDA BiE G I R FEARER, RIBURIEIY) B 22 PN
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Table 1. Effects of Moringa oleifera Lam extract on T-SOD and MDA activities in rats (n = 12)
1. AR AR T-SOD #1 MDA SEMBISNE(n = 12)

T IR T-SOD MDA
2H 5] (U/mgprot) (nmol/mgprot)
TEH X B2 53.98 + 6.91 4.60 £ 0.90
e R R A 58.35 + 18.84 412 +0.42
BRARSZELY) 300 mg/kg 4H 62.54 +12.15 431+1.16
BAIRE 600 mg/kg 4 73.97 + 10.68"" 3.53 +0.50"*
AR 1200 mglkg 41 64.90 + 15.34% 4.08 +0.80""

e SIEFHMIBALE, <005 ((ZEREE), #p<00l (EFREE): SEBEMALE, "p<0.05(EREE),
“p<0.01 (EFTEH).

3.2. FRAIZEIIF /)N BB, Se A Th RE A 2

3.2.1. XFBRAEF0EIBRTE LA R

H7E 2 ATA1, 28 80~400 mg/kg BAIR B HEE 10 KRG, AIULBORIEEM &, . KSR 20 BT+
. BRARECS L (Cy) BB LA, A B, A S 4t E &, iR 8 & 5 %L Cy
B ZH $5 20.00%. 26.00% (¥ p < 0.05), RUIBARE fig W35 12 5 e 2L D REAC T /0 bl 110 Mg i i =
=, BAMHNRAZEDRRER.

Table 2. Effects of Moringa oleifera Lam extract on thymus index and spleen index in mice (n = 10)

T 2. FRACTR BRI /) BRU R A 15 24 AN B AR 45 B A0S (n = 10)

255 JHLIE 5 (g) JLAE H £ (ma/g) 6 Ji 2 2 Q) 9 Ji 4 £ (ma/g)
IEHE R 0.098 + 0.019 39.22+251 0.088 0. 019 3.52£0.38
Cy HEAIRT IR L 0.097 +0.011 38.82+2.01 0.083 0. 020 3.32+0.28
BASEIY) 80 mglkg 41 0.103 +0.031 41.21 +2.08 0.084 + 0. 018" 3.36+0.34
BATEE) 200 mg/kg 2H 0.108 + 0. 025 43.28 +2. 63 0.089 + 0. 022 3.56 +0.35
BATEIY) 400 mg/kg 4H 0.123 + 0.061** 49.23 £ 2.72% 0.095 + 0.024** 3.86 £ 0.41

E: SIEEMRALE; p<0.05 (EREE), SHEMXNRANE P <0.05(EREE).

3.2.2. fRRAEH BARIE LM NK 4iE7EMH RN

H# 3 Al SIEEST AL, Cy HAIXT IR OD ZE A Fridhn, NK 400G A BrEAL, X
T BEEERZ(CY) 5 T 10 e M S B s @ . IR BRI A f5, %774 OD ZEE [
THEaH, /NI TR EE 2R 5 B Cy 1 RS2 3 0 35.62%. 36.99%- 1.05 fi%(p <0.05~0.01), HAEH
SRR . BORIRBUMK. t. EE LA NK 4HME 2 518 Cy WA 1 27.69%. 30.00% 41
47.92% (33 p < 0.05~0.01), ilFSEFASLEAANT /I BB AT Ik B2 40 B % A 2 A0 NK 4 f v PR B B 2 e ot
ROk
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Table 3. Effects of Moringa oleifera Lam extract on ConA induced OD difference on splenic lymphocyte proliferation and
NK cell activity in mice (n = 10)
2 3. BRANIREUIXT ConA i SR B 4R IE5E OD Z{E K NK ARsEMAISZIR(n = 10)

Ha 57 oD %Y NK 48 i 14 (%)
NSO piGeEl 0.92£0.22 50.34 + 5.50
Cy AT R4 0.73£0.21 4525 + 5, 62
AR 80 mg/kg ZH 0.99 + 0.32% 57.77 £ 7.61"
BAYREL) 200 mg/kg 1 1.00 + 0.25* 59.08 + 12.00%"
BRI 400 mg/kg 21 1.50 + 0.11% 66.89 + 8. 95%"™
E: BIEWERALE, *p<0.05 (ZFEE), *p <001 (ZRWMEE); 5 Cy HAALLLE:, "p<0.05 (EHFEE),
“p<0.01 (EFWEH).

4. ¥hig

W RY], SRS a] R LN g I, BT, SRR B EiEsh . U
HEAEIE BN GR AP IE A R TR, e R B 4E2E 3 C B AN 757, AT 8l 57 (K Fi s An 4y Ik,
EAFERCR B ARG A SR E[11] [12]. 35T 0k, HArstiashii o7 7 b 107 [ e 4w & H 4
W TEVI RO AR SR U . BOR S A 2R A A VE ), OREsRERSE. mids. AW, SN
BE. BH. RTMBESEE A, (B RHORTEIZ S E 78 i 77 AR I BT FEAR X AL [13]-[15] . AL,
A ST HPTEAAE R ORI FE, e rp BT 4R b SOD 1E Nt A LB AN U T B 2R TE RRTR), LA A el 5
1037 B e 70T DA TE) $E e SOD Mg M i IR T [ 16] - MDA A g 248 i JEEAS 1 0 iy o S A S L2874,
Ho R g B A IR RE « 2052 b i 0ty S B M 5 0 P 7 B AR R [ 17 Zo0) v I K S E 1 RO
B 40 KJG, RIA R EBAIR X KR M T-SOD BEF MDA BE P47 A #e m A BRI E R, TE
SE T BRI BAT B 2Z PR E I . MAZAE I OBLERSE , 25 R RIS 3R 55 (i 7T — il
LB v R DR A i P SR B AR I L R P S A T IR AR A Gs V8 57 1) 7 A [18]-[20] 0 56
PATEREFESE R, BRI PTRATE MR KB R TR MR . Iy SRR SR B SA , 3 2Eld is Br A il
Sy AP I AR, B D A ) R AR SN B G R P R SR FE TR 5
HI[21] [22]. AWTFUIESE, R ZHEEAT B35 PR ALiETE, RERSIERR A B AT A& 7, Wit
AL DA TR T B - BRI 2 B BAT 3R KPR RE T, e PR B 2k, ORI S 32
ARG, R ESHEEN4EAER C A E, XUYEEZOR B MPUAMN, PRI B 3k, IR
BRI, I AT T AR I S A R iR 11 P [23]-[25] o 1T A 22 i DU RT3 8y Nrf2 3 25
o3 RE A QRIS R 2ok 1 D RE 45 22 LI SR Ik 7 3 e 20 5 RS 1A 95 57 B2 1 [ 26] [27] - ASHETE R A
WEEZHE. RSy, NSRRI e Sl T Re AU, AR ER L RRE A
REJISF B KRB LR E IS R

BT RENVRLE R RS BB 23T, BT AR KRR Y R EHEAR, . bl
JES BB, HUARA B R AN BE ORI EWLREAE A E /KT EANVEUA RELERF TIUE I8 Bh o FE 25 R, Horh G e
A0 M A R B RN, AR RE R ERE S AP R IUE R . 2R 2 HEE K R AR
T8 55 75 T LU S ROR W T HORTRIUY) A 75 AT S B s R IEAE SRS 2 9% [28] [29]. Wt iR
ASBRA 2 [0 v L AR 77 35 2 T DA B IR0 iR KPR AR SRR I AL RE B, HAE L SR & 2
Bl BRI RSP 5K, BROR 20 YT L FH AT LA 28 S LR IS 33 57 A R S G 2 2 RAE

DOI: 10.12677/hjfns.2025.144057 524 5 E IR


https://doi.org/10.12677/hjfns.2025.144057

HRIEIC 55

HX TR S R Gk P s 05 25 O . TAME BTSSR BOR R 10i8 3l 52 3 R 1k
W, ST o ARSI AN TS, HOR B0 R R BT R A S S e, S
A DA 2 SRR i AT S AR B ) — P e SR Bt o A BOR AR D B0 BT R8O 5 B b FE BT A
5 B B I Bl e T RE[30] [31]. AT FULRE R, BORSEHU I B4R mish P i e e 4 B A SR £, 1
FRFEH, 538 B I /) B PR E L P AL R B AT N AR FR R A 1, X 8 SRR W BOR SR B
Yy DL R 2 A e B SR AR, W AR — R BRI BT B8 57 T R 7 REAT T AR FUAHE) ™ R

B, ASHEFUIE BRI B B A Fl B BT AL DI REAN S e s A, X0 T st M s AR I8 34t
T 57 3 THT PR L LAY S B S MR R AR RO R SR B E LB HEAT 5832 B SE AR AR PRI 7T, Hs
RESE T 70 R AR AL DUIE BN 55 TP I AT T -

EEWH
I T RFEROR R 2023 42 FEAT AR 1 E G15F 0 T T H (2023B04J0529) .
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