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Effects of Moringa oleifera Leaves on Growth Performance , Antioxidant
and Immunity Function of Blood and Liver in Sprague Dawley Rats

ZHANG Xing-yi, LI Yang,LIN Cong,XU Wen-bin,ZHANG Yong-gen "
College of Animal Science and Technology ,Northeast Agricultural University ,Harbin 150030 ,China

Abstract: This study was conducted to investigate the effects of Moringa oleifera leaves powder on growth performance,
antioxidant and immunity function of blood and liver in Sprague Dawley rats. Forty male Sprague Dawley rats with near
weight were randomly allocated to five groups. The rats in the five experimental groups were administered 0 ( normal con-
trol ) ,0.45,0.9,1.8 and 3. 6 g/kg body weight M. oleifera leaves powder via gavage. The preliminary feeding period las-
ted for 3 days,then all groups were treated by gavage for 21 consecutive days. Rats were fasted for 12 h and were subse-
quently sacrificed by exsanguination. The organ weights of rats were weighted. Antioxidant and immunity indexes in all
the samples were measured. The results showed that M. oleifera leaves powder efficiently decreased the contents of tri-
glyceride (TG) ,cholesterol (CHOL) ,blood urea nitrogen ( BUN) and creatinine (CREA) in rat serum (P <0.05) ;
improved the contents of catalase (CAT) ,glutathione peroxidase (GSH-Px) and decreased the contents of malondialde-
hyde (MDA) in the serum and liver of rats (P <0.05) ;increased serum levels of immunoglobulins A and G (IgA,
IgG) ;increased the concentration of interleukin-10 (IL-10) in the serum and liver of rats;decreased the concentration of
proinflammatory factor (IL-18,IL-6) in the serum and interleukin-17 (IL-17) in the liver (P <0.05). In conclusion,
M. oleifera leaves powder had no effect on growth performance,but improved blood metabolism, decreased the levels of
blood lipid, urea nitrogen and creatinine in the serum and raised glomerular filtration rate ,increased antioxidant and im-
munity function of blood and liver in Sprague Dawley rats and that a dosage of 0.9 ~ 1.8 g/kg( BW) was sufficiently ef-

fective.
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AN A P PERE 7 T, i = AR Ay L TR A5 X )
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RAFRHE, PTANIU TR YT 5197 BRI B AR
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1.4 HiENESSH

SRR LIS BIE AR E DR R , R SAS9. 4
G AT AL P, T GIM R #E AT S R
J7 2250 M, Ducnan 3L AT 4H M Z EHLEL. P <0.05
REEF L, P <0.01 fLREFWEE .

2 ZEREHH

2.1 FHARM#I SD KR A KRNI
& 1 v IE 2SR e S2 50 1 Jo B g 22

o [ATEREAS SR N, i BRI 2 E TGS IF
THEBY S d, ST ARE B F S TX A (P <
0.01),0.9 g/kg F 4 W% & T 0. 45 g/kg |40
(P<0.01) {05 FH AP AL 20 Tl 2 57 (P >
0.05);0.45 g/kg,1.8 g/kg 5 3.6 ¢/keg tHZ 0] 257
ARFE(P>0.05), HHEBHE9 d ZH 21 d RE
5N B Z R A R T4 H OB T R
2H(P>0.05),

F 1 OBARMRE SD KBRAEKMEEM(n = 8,vx5)

Table 1  Effects of M. oleifera leaves on growth performance of Sprague Dawley rats (n = 8,x +5)
SYE| 2[5l Groups
ftems X HBZH Control 0.45 g/kg BW 0.9 g/kg BW 1.8 g¢/kg BW 3.6 g/kg BW
EBIPRIN
The 1st day body weight( g) 164.50 £3.16 161.50 +3.82 161.25 £5.09 160.50 £2.45 161.50 +3.82
A‘J 5
- a %WE 197.25 £1.91° 204.50 £3.58" 213.00 +2.73* 208.50 +8.60% 211.00 +10. 74
The 5th day body weight(g)
Jete
59 KikE
The 9th day body weight(g) 233.25 +1.58 239.25 +4.98 245.00 =2.00 234.25 +9.98 232.75 £27.21
5513 RikE
The 13th day body weight( &) 273.25 +1.58 274.50 +£8.05 281.25 +2.43 266.25 +10.67 263.25 +36.11
5517 KAk
The 17th day body weight( &) 300.00 +3.46 309.00 £9.17 312.00 £2.73 294.25 +9.60 289.50 +46.49
Paa .
%21 RIAE
The 21th day body weight( g) 329.25 +3.81 335.50+£7.73 341.50 £5.32 318.50 +13.41 322.50 +£58.81
S A
PRI 7.85+0.08 8.29 +0.22 8.58 +0.15 7.53£0.75 7.67 £2.88

Average daily gain(g)
AT EAR AR/ NG TR 253 B3 (P <0.05) MR FHFRERARE (P>0.05), FEF.

Note ; In the same row,values with different lowercase superscripts indicated significant difference (P <0.05) ,same lowercase superscr indicated not sig-

nificant difference between treatments. The same as below.
2.2 HRARMIT SD KERAESEEH A= 0.45.0.9.3.6 g/kg LM R Z M| 2Z F AR B E (P
22 ME5 R T LUE 1.8 g/kg 4 ISR >0.05) . 5XF AL Eb, 5256 41 %) K RO b 48 B
BT E m T H AL SZ G 4 FX B4 (P <0.01), 1 FIEER R EOTC B35 (P >0.05)
F2 BRARMI SD K RAESRISBMIEMA(n = 8,x£5)

Table 2 Effects of M. oleifera leaves on viscera indices in Sprague Dawley rats (n = 8 ,; +s)

21 53] Groups

i H Items

Xt BE4 Control 0.45 g/kg BW 0.9 g/kg BW 1.8 g/kg BW 3.6 g/kg BW

i Thymus (% ) 0.21 £0.03 0.22 £0.03 0.22 +£0.02 0.25 +0.04 0.21 £0.02
U Heart (% ) 0.44 £0.05 0.45 £0.04 0.43 £0.05 0.42 +0.04 0.43 +0.04

i Lung (% ) 0.47 £0.04 0.45 £0.03 0.49 £0.04 0.45 £0.04 0.47 £0.06

JIFIE Liver (% ) 3.39 +0.08" 3.39 £0.08" 3.40 £0.07" 3.61 £0.02° 3.34 +0.06"

Bk Stomach (% ) 0.63 £0.06 0.65 0. 05 0.64 £0.05 0.63 £0.05 0.65 £0.03
JBLE Spleen (% ) 0.23 £0.02 0.24 £0.05 0.26 +0.01 0.26 0.02 0.25 +0.03
Y Kidney (%) 0.78 £0.03 0.79 £0.02 0.79 £0.04 0.77 £0.02 0.78 £0.07
2L Testis (% ) 0.90 £0.32 0.96 +0.05 0.88 +0.03 1.04 £0.02 1.02 £0.10

2.3 ERARMIT SD XM iEF &L IEFRAI M
A2 3 AT, S0 RRZH A FL, SES04H i g H

=5 (TG) & BEFEAR (P <0.05) , HH1 0.9 ¢/
kg M W E AT 1.8 g/kg A13.6 g/kg 2 (P <
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0.01),/H50.45 g/kg H2EHF RN EE(P>0.05), %
51,0.45.1.8 3.6 g/kg 22 0] TG ¥ fF Jo b 2 25 57
(P >0.05) ;525520 1% I [ B ( CHOL ) ¥ B2 Bt 11K
FXFHEZH (P <0.01), H 0.45.0.9 3.6 g/kg 4 i 2
KT 1.8 g/kg 41 (P <0.01) ;4 3.6 g/kg 4
(137 PR3 AL ( BUN) FHAILEF ( CREA ) ¥ FE il 25 AR
(P <0.01) , i HoAh 5256 21 1fi 7 Y BUN JGBH i A8

fE(P>0.05) , CREA ¥ B W 24 g 25 IR T % R (P
<0. 01), Jf [t A W5 5 A 385 O, R B I 5 v
CREA ¥ 28T B o HURIHRIS K BRI Fh A TN
Fea i (ALT) | 4% W56 2 i (AST) | B 1 6 1% 1
(ALP) | = % JE I & H (HDL) iR % E I5 & A
(LDL) %45 (GLU ) ¥k BTG . 2 5 (P >0.05) .

%3 FAMX SD KRB ELIEIRAEM(n = 8,x2s)

Table 3  Effects of M. oleifera leaves on serum biochemical indexes in Sprague Dawley rats (n = 8 ,; +s)

= ZH 5 Groups

Trems Xif B8 2H Control 0.45 ¢/kg BW 0.9 g/kg BW 1.8 g/kg BW 3.6 g/kg BW
BNHEEE ALT (1U/L) 47.25 +4.37 42.75 +3.41 44.25 £9.66 44.75 £6.39 41.50 +9.58
B AST (1U/L) 176.75 +6.78 167.00 +4.00 168.75 +15.43 166.50 = 14.86 166.50 +26. 62

Pk R N ALP(TU/L)

i = TG (mmol/L) 0.91 0. 08" 0.65 +0.17"

A [H 7 CHOL (mmol/L) 1.88 £0.15° 1.36 £0.27°
B EISE 1 HDL (mmol/L) 0.55 =0.09 0.61 0. 11
1% S 14 LDL (mmol/L) 0.26 +0.06 0.26 +0.03

If3%5 R % % BUN (mmol/L) 5.36 0. 35 5.34 £0.85°

JILAF CREA( umol/L) 60.00 =2. 62° 48.00 +1.51"
1% GLU (mmol/L) 6.85 +0.42 7.22 £0.73

230.38 +21.59

247.75 £22.13

205.25 +48.92

259.00 +41.58

215.25 £52.61

0.62 +0.20° 0.84 +0.26™ 0.84 +0.19%
1.31 £0.18° 1.57 +0.10" 1.36 0. 18°
0.57 £0.09 0.66 0. 01 0.56 £0.04

0.28 +0.04 0.29 +0.03 0.27 £0.06

5.18 £0. 63" 5.00 0. 64* 4.88 £0.42"
43.25 £3.50° 44.00 +3.63° 36.25 +4.43¢
7.35+1.29 7.35 £0.76 7.07 £0.68

2.4 HORMF SD KR MFRENISFRIEm
%4 T L,1.8 o/kg 4L 1M7E CAT & B % &
T H A 52 56 2H e %t BB ZH (P <0.01), 7 0.45,0.9,
3.6 g/kg A5 XA Z M TEH 225 (P >0.05) 5
55 REZEUR B, 8 B RO it T A 3 Rl v T-
AOC K GSH-Px By &+ (P <0.05) , S 40 = a] 1.
7 T-AOC R 2 R AR EH (P >0.05); [FAf,1. 8
g/kgZH 1ML i 1 GSH-Px & & ey, H 2 #1751 0. 45

2/kg,0.9 ¢/kg H(P <0.01) ,{H5 3.6 o/ke ZHICH
BZER(P>0.05):3.6 g/kg ML T-SOD & &
I ZEREAR (P <0.05) , H X HE 41 5 H Al 4% 52 55 201 (1)
TR 2255 (P >0.05); 7350, 1. 8 ¢/kg A IMLIE H
MDA & i i R T HAS 4 (P <0.01) , X} R4
3.6 g/kg 4B EFEAL(P <0.05) 1 0.45 g/
kg,0.9 g/kg 4 1l H MDA & & W] Jo B A8 4k (P
>0.05) ,

F4 BOKMRE SD KR MFH AUISITHIEM (0 = 8,2 +5)

Table 4  Effects of M. oleifera leaves on serum antioxidant function in Sprague Dawley rats (n = 8 ,; +s)

BiH 2151 Groups
liems Y HE4H Control 0.45 g/kg BW 0.9 g/kg BW 1.8 g/kg BW 3.6 g/kg BW
SELE R CAT (U/mL) 7.40 £0.60" 7.20 +0.92" 5.61 £2.26" 10.92 +4.05° 5.59 £1.52"

e H RS AL B GSH-Px (U/mL)  2581.86 +223.85° 3479.26 +158.03" 3520.08 +402.08" 4126.45 +351.36" 3954.44 +287.27"

My4AkaE S T-AOC (U/mL) 5.10 +0.22°

MABE LY AL T-SOD (U/mL) 343.26 £39.52°

8.18 +1.03*

321.74 £8.36"

7.03 £2.69° 6.32 +1.27% 6.48 +2.19%

340.97 £26.33%"  347.99 +17.59*  316.68 =15.66"

P MDA (nmol/ml.) 7.92 +0.58° 7.54+0.37%  7.50%0.34%  4.95x0.45° 7.15 £0.43"
2.5 BRI SD KR IMFE REIEIRAIRN IL-18 &4, oA 1.8 o/kg 41 8 H K T HABA AL (P

HI3R 5 AT LAFE HY  SBOR A5 Al A 38 A 1l 3

<0.01),0.45 g/kg 2B EMLTF 0.9 g/kg,3.6 g/kg
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(P <0.01); S AL I Ay IL-6 5T a3,
0.9 g/kg LI Y IL-6 & f e Ik, IF Ak fd 2K T X
HRZHAN 0.45 g/kg ZH(P <0.01) 5 55X BALAH L, 52
AL TE T IL4 5 1L-10 5 2 0 3 T R, B Rl G 3
ARIHFEE RN, Mg b IL4 &R E (P
<0.01),1.8 g/kg ZHIMIH 0 IL-10 45 g 2% F 1
2% SIS 2H SO0 BRZH (P < 0. 01) 5 SEER2H 1L 7 H TgA

5 1gG F i o0 I W T, b 3.6 g/kg 4
f) IgA S R EE T HMLH(P<0.01),0.9 g/ke
H51.8 g/kg AR EH T 0.45 g/kg (P <
0.01) fHiZ A Z M TCH 25 5% (P >0.05);1.8
g/kg A1 T 1gG M & b ferm , H 0.45 g/kg 5 0.9
g/kg HEET 3.6 g/kg ZHFIXT R (P <0.01),
MXTHRA S5 3.6 g/kg HEFARFE(P>0.05),

%5 FHAM SD KRB RBEIEIRMEM(n = 8,x2s)

Table 5  Effects of M. oleifera leaves on serum immune indexes in Sprague Dawley rats (n = 8 ,; *5s)

i 215 Groups
Ttems X} HEZH Control 0.45 g/kg BW 0.9 g/kg BW 1.8 g/kg BW 3.6 g¢/kg BW
FAZE-1(IL-18 (ng/L) 41.13 £2.33% 33.09 £1.38° 37.73 £1.41° 25.70 £1.06" 36.18 £2.70"
HFA %4 L4 (ng/L) 123.91 +£5.98¢ 143.87 £3.93" 142.08 +7.40" 134.22 +4.91° 158.70 +7.87*
26 IL-6 (ng/L) 155.42 +4.83* 156.63 +4.42* 81.59 +10.56¢ 97.63 £6.97¢ 115.93 £5.14"
F4T#%-10 IL-10 (ng/L) 60.29 £5.61° 100.23 £3.77°¢ 122.56 £2.87" 135.65 £7.60° 77.47 +4.75¢
PEFREE A 1gA (g/L) 22.57 +0.92¢ 27.40 £0.71°¢ 30.60 £2.21" 30.08 +1.31" 38.88 £2.19*

HIEFRE M G 1gG (/L) 322.05 £7.17¢

387.36 +12.39%

381.31 +18.21"

400.68 +17.65"

304.98 +23.87°¢

2.6 FRARMIT SD X BRATREI KU IBIRHIR M
H12 6 I 1,0.9 g/kg 20K B AFIE CAT % /)
b 2R TR R A AU SE B0 4 (P <0.05) , % B4,
0.45,1.8,3.6 g/kg HHZ M TCHI B2 5 (P >0.05) ;
0.9 o/kg 40 JiFJIE 7 T-SOD K GSH-PX 4 % &5,
0.45,1.8,3. 6 g/kg 41 5 X} B8 2 pU & = [a] BT HE T-

SOD & EEZESANEE(P>0.05), [FA},0.45,0.9,
3.6 g/kg HRFBYHIE GSH-PX I Sl it 2% & 1%t
HEZH (P <0.01) ; X REZHAH L ,0.45,1.8,3. 6 g/kg
ZH A HIE T MDA & &2 5 BRI (P <0.05) ,0.9 ¢/
kg 15X A 22 5 A 3 (P >0.05) ;3 H Rt
X EUHIE T-AOC {5 73 I i & 5% (P >0.05)

%6 BRAMX SD ARIFAHASLIEFREEM (n = 8,x+s)

Table 6 Effects of M. oleifera leaves on liver antioxidant function in Sprague Dawley rats (n = 8 ,; £s)

TiH 25! Groups
Trems XFHEZH Control 0.45 g/kg BW 0.9 ¢/kg BW 1.8 g/kg BW 3.6 g/kg BW
LA CAT (U/mgprot) 18.96 +1.93" 19.73 +3.17° 23.11 +3.76* 19.03 £2.27" 18.88 +1.57"

A H KIS E ALY GSH-Px (U/mgprot) 243.94 +24.33¢

287.77 £24.08%

300.78 £28.77"  264.18 +32.39" 294,40 +34. 14

MO A LY kg T-SOD (U/mgprot) 246.93 +32.51"  236.39 £27.73"  286.34 +36.53*  256.70 29 259.29 £9.65%
M LRE 1 T-AOC (U/mgprot) 12.36 +0.56 11.93 +0.67 13.08 +1.24 12.23 £1.75 11.94 £0.68
N % MDA (nmol/mgprot) 19.82 2. 16° 16.83 £2.21° 18.81 =1.11% 14.05 £3.91°¢ 16.26 2. 44"

2.7 BORMRE SD X BRATAE S IS HRI B
fide 7 T UL, 506 BRLLR L , SC R AL P 0 £
BT IL-17 Al iSRG (P <0.05) , HLIIA9: 5
2T R R (P>0.05), 1.8 g/kg 53.6 g/
ket ZLIFIE LSS P T TL-10 Wk 525 5 T R 41
FABSZIRAL(P <0.05) | FLI%HI4L 2 16 1 3% 2 5
(P>0.05),0.45 g/kg,0.9 g/kg HFAEH IL-10 &
Tk T BALL (EL S5 6 B2 25 5 R 2 (P >0.05)
I TSI X 241 40 P LA 6 PR T (T2 T4

IL-6) JC i E 5201 (P >0.05) ,
3wt

3.1 BRARM KR ERKMERERI T

ARSI v B AN R BRI, R T Y
ZORNTLAE I, THEE A S d, SCg R AR 3%
e TN HRZL EL ) S0 0 G A 2 S, LS B2 AR
o, SER A I RO E 2 . XTRE S H
AR B L EYAHRA SRR . AR, 1
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Table 7 Effects of M. oleifera leaves on liver immune indexes in Sprague Dawley rats (n = 8,x +5)
i H ZH 51| Groups
Items X} HBZ Control 0.45 g/kg BW 0.9 g/kg BW 1.8 g/kg BW 3.6 g/kg BW

HAE2 112 (ng/g)  1235.58 £401.55
HAE4 1.4 (ng/g)  8910.93 £271.77
HA- %6 1L-6 (ng/g) 31274.04 +3395.13
4 2-10 IL-10 (ng/g) 7515.28 +327.57"
4+ 3-17 IL-17 (ng/g) 4709. 11 +414.82°

1250.41 £319.90
8352.39 +817. 12
29040. 94 +1940. 94
7550. 85 +896.20"
3627.53 +424.04"

1124.29 £224.43
10261. 14 £2119.75
31898. 47 +2490. 57

7536.23 +976. 80"

4234.10 +683.23%

866.28 +217.47
9035. 68 +1920. 58
29565.05 +3957. 60
8760.28 +317.67°
4052.31 £992.29"

984.01 +312.66
8676.26 +324. 11
31899.91 +2841.91
8573.21 +893.33°
3865.82 +277.67"
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