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Effect of recombinant human lactoferrin on improving the growth of rats
Wang Xiaodan, Liu Shan, Yan Weixing, Xu Haibin
(National Institute for Nutrition and Food Safety, China CDC, Beijing 100021, China)

Abstract: Objective To study whether the growth of rats will be improved by recombinant human lactoferrin ( thLF)

separated and purified from transgenic cow milk. Methods

rhLF was administered by gavage to 4 groups of 14 male

weaned Wistar rats at doses of 0.375, 0.75 or 2.25 g/ (kg BW - d) for 56 days. Body weight, body length and food

consumption were recorded at regular intervals. Results

Compared with the control group, the physical parameters

including body weight, body length and food utilization were improved obviously in the high dose group. There is a slight

improvement on physical parameters in the low and medium dose groups. Conclusion

Recombinant human lactoferrin

might show a function of improving the growth of rats in this study.

Key words: Transgene; recombinant; human lactoferrin; growth improvement
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MR B Y, R N FL 8 H AR g L
oy Al Ak B 4% 59 5 41 N FLBK 2 B (recombinant
human lactoferrin, thLF ) 2y 52 %) , #F 58 % K B4R
KEFWIEM.
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L1 MK
1.1.1 =2y

FHAFLBRE (G T8, ali Bk 95% L L, ok
VT b BB 3 R AR W B R A RS R B B AL
BRI R A B gL, b R B A TR R
i 388 2o 4 AL T 2 4y B Ak
1.1.2 52 sh)

T IR A B Wistar A PE T 7L B, A 69 ~ 84
o, P P A B 7 o B 2 R B S 3 3 g
AL, S & K IE 5 [ SCXK (42)2007-004 ], 1 3
i Ay v ] S 2 R 2 I S 0 3 0 BF AT T O O 4 Bh
Wy B, Y ATHE S [ SYXK (5%)2006-0010 ], i 4 4
Wy 19 b 5T R B 7 GRDRE A BR S 7 34 7T IE 5 [ SCXK
( 5)2005-0007 ] .
1.1.3 SCIG#sH

T K (5 YBI20IDW, A % 7. 0.1 g) |
W R ORS B2 21 mm)
1.2 F¥

S8 TR T R A 1 IR S A 56 5 3T 1 1 R
FLIEY (2003 4 ) ) rp ik 36 A K % B 3D RE A 5
VAL I SEHE A B
1L2.1  Zsrd 5w 5 &0

56 FUMEEWTFLR BUT S8 BRSPS R 3 d R,
HREREHLS R 4 1, 4 14 B RS 2 REfT i
Feo BRAEZ Y B KK R BE T, 3 B N R
e 5 I 8 KUR 1 8RO BROR 2 TR EE 20 ~ 26 °C L A
SR EE 50% ~65% .
1.2.2 Fl&iit

AR B A B (0.075g/kg BW - d, 315105
W EHRTH A R AN FLEE (A LR A 2L b thLF %

KN 3.4 ~4.5 g/L R E N 60 kg (9 BLAFE A
BANBREBA L LAY, W rhLF e Ko e A RN
0.075 g/kg BW - d) 5 £% .10 5 F1 30 £% 5 57 11K .
w3 AR A, 4l Dy 0.375.0.75 A 2.25
g/kg BW - d 44523y thLF I 7% 18 7K B i vk & 23
Bk 37.5.75 1225 o/ L W, UIHEE U447 3
AR B,k BEAL TR RE LAVE 8 O 4G T R 7R
T7K o # 10 ml/kg BW j# B 5 RMEH 1 ), L5

JEI R 56 d.
1.2.3  WMEFEHr

S 3 1) L 5E B W — IR B0, 0 5 RS IR
B AT AR GESIRE S B LFEEE O iE R B
W 0 U6 PR T AN U B IS, SEBR T B A R BR 2 Ik
PR RPN L IR R GBI RARMK ),
O SRR A B i, 5 R £ W AR R RS 5 )
(8 Ji) B 'Y AR R AN 58 o A& YA H]
=[5 n IARKE -5 (n - 1) FIRKE]/Sn A
BEE x100% ,
1.2.4  Sitor#r

K1 SPSS Geit B F AT BN Z 5 22 0 #r o

2 H#R
2.1 — IR BLA USRS R

BRocue sy 23 Kl a1 R ahih T &4 E
TAN, THAL S AT, AL B, sh ks
MORAS BRI, A7 R BIEF , OV R 8, 16k 430
BB AL BEIR S MBI R WS .
2.2 rhLF X K A 5 19 52 i

SHGH 2 A, S S YR E B ER K (P <
0.05),3 4> rhLF kb ¥R K F 34 T X B2, H& 4
TR E S M &2 B2 IEAMHX (r, =0.355,P <
0.01) ;7 &R EA SN MAMZERA B EMNE
(P <0.05) % 3 J& ) ,3 A~ thLF Zh B AR A = T
XA, HphEf el SX Bz R ERE B EE
(P<0.05), M4 FIELIEEAR (K8 JH) , 44
YR EZE SR EME, WKL,

# 1 thLF X K B 5 49 5 R

Table 1 Effect of thLF on body weight of rats(x £s,g)
20 51 n Ll
0 1 & 2 4 3 J4 4 5 J4 6 J4 7 JH 8 JAl
KXTHRLL 14 76.1+3.7  126.7£5.8 180.8 +11.0 241.0£12.2 295.5+17.9 340.2+£22.4 375.5+25.3 387.7£26.5 392.1+26.7
RXIEH 14 76.2+3.5  128.2+6.0 187.8+6.3 246.8+8.1  300.3+9.8 342.2+11.6 378.1+12.8 387.2+14.3 395.3+13.3
PREA 14 76.5+3.3  129.8+6.5 188.4+8.6° 245.6+12.9 300.1+14.3 339.5+18.6 371.4+21.5 382.2+20.9 387.7+23.3
R 13 76.3x2.9  130.8+5.8  193.0+11.5° 254.8 £14.9* 309.2+19.2 352.1+21.8 383.8+26.8 396.1+30.4 403.5+29.6

o EX AL g, P <0.05,
2.3 rhLF %k B K i
SCHEE 2 R, A B KB EFEK (P <

0.05) , v /& 7 i 41 5 K KT 6 BE 41 RIS 51 & 4
HERAEDEM(P<0.05), % 4 Bt 3 4 thLF
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Aib PR 2H B A 45 O T 0 B 2H G A v R 2 S X
MR Z A WEE (P <0.05), 55 6 JA M5 8
JAm A K ERTBFNE, W2,

2.4 chLF X K B 5952
ALY e 3 4> rhLF A 812 X R 2
BHEEF IR FHNE, L3,

2 thLF % KR & KA W
Table 2 Effect of rhLF on body length of rats(x s, cm)

£
25 51 n i
04 2 JA 4 8 6 JH 8 Ji
K X 1 21 14 22.6+0.8 31.3+0.7 36.1+0.9 38.9+0.8 40.8 0.9
A7) 4 14 22.7 0.7 31.3+0.7 36.9 £0.7° 39.5+0.6 41.6 £0.8
v 7] AL 14 22.7+0.6 31.9 £0.6" 36.5+0.9 39.5+0.7 41.0%0.9
A 13 22.8 0.5 32.0+0.8" 37.4+1.0° 39.8+1.2 41.3 1.1
WS BRI R, P <0. 05,
%3 rhLF X KRB E
Table 3 Effect of thLF on food intake of rats(x £s,g)
HE s
A5 N T mam mawm A e m mem  mom man
E R F2 M %3 M %4 %5 H %6 e %8
TR X R 4 14 101.6+7.9 152.6+21.0 179.8 £17.8 205.4+24.5 211.8+13.0 218.6+14.5 199.0+14.0 139.8 +9.3
A% 7] i 41 14 99.2+10.7 152.9 £6.4 180.3 £12.5 204.8 £18.0 212.4+7.0 213.6+6.2 198.1+10.6 142.1 6.1
op A 4 14 103.6+9.8 153.4+8.1 179.7+16.2 201.6£15.3 211.0+14.2 210.0£12.7 194.3 £11.6 134.8 +11.2
A 13 101.9+7.7 152.9+17.7 183.6+12.1 201.8+19.4 211.6+14.3 208.3+15.5 193.3+15.5 134.7 £8.6

2.5 rhLF X} KB & &9 R 2 /a8 g9 R H =
) 5% Wi

ST ET 2 JEEF,3 A4 thLF &b 40 3h 4 i £ 4 F
FHER Y T B, 56 1 FAR a0 i 20 5 00 BRZH AR
e A B &M (P <0.05) 55 2 Mk b & ) 2
HE XTI LA B2 5 (P <0.05) . A5

2 JHENE 3, % IR 2H 3h 0B ) R AR
i, 10 3 > rhLF &b BEZH R R 2R, LS 3 A,
7o) 4B R P AR 2 IR A AR A R AL R
FR i 2 AR T X AR, HL R 2 0 R 2 e Y 22
FARFEM(P <0.05) . 4 JIH IR B RETR
(%8 ) HABEYMAMRZERT R HM, WK 4,

4 thLF X5 K B A 9 R H R0 0

Table 4 Effect of thLF on food utilization each week in rats(x £s,% )

Y15 . /R EES

o951 )8 952 8 553 o5 4 8 55 556 J 557 )8 55 8
IR IR 41 14 49.9x1.8  35.4%3.3 33.5x2.2 26.5%2.2 21.0=x2.1 16.1£1.7 6.1%2.3 3.0+3.9
AR5 45 41 14 52.8+5.7° 39.0+1.9*° 32.7+0.5 26.2x1.5 19.7£3.2  16.8+2.3 4.5+3.1 5.6+4.7
o ) 14 51.5%2.1 38.2+1.8° 31.8x1.6° 27.0x1.4 18.6 +2.4 15.2+1.8 5.5+3.5 3.8+4.2
e ¥ B 2 13 53.5+£2.0° 40.7=x1.1* 33.6+1.4 27.1x0.9 20.3 1.1 15.1£3.0 6.2+3.7 5.4+5.8

S B LA, P <0. 05,

S B 8 R R B B
2o WVEWA A0 T, i 0] 2 Ak B W
s (P <0.05) % 5 20 5 % B ZH AR b 25 R TC
BEME, WEKS,

5 rhLF X R 8 A EWF R ZM (% +5)

Table 5 Effect of rthLF on food utilization in rats

g0 S NG R RN B BEY
(g) (g) FIH# (% )
KATHEZL 14 316.1+27.7 1408.5+87.7  22.4 0.7
fERIEEZ 14 319.0+14.9  1403.4 £35.8  22.7 +0.9
s 14 311.2+20.9 1388.4+69.5  22.4+0.7
ERIEA 13 327.2+28.7 1382.1+92.4  23.5+0.9°

o E XA g, P <0.05,

3 Wig
TEABETE AT, o 5 4 (2. 25 g/kg BW) thLF

PR R eI RBAERZFEREM, AE &
FRE Wy R T 348 b 50T R A e R o 5 IR
(0.375 g/kg BW) Filsp 7 &= (0. 75 g/kg BW) thLF X
R BRI AE T 2805 AR O, 2% T4 AR 800 IR 2 A 5
i

ASSEH R A 8 ol A& A SR ] LU
rhLF R 2R 3 ~4 R TRe#FRHAEKEKE
BIAER o SES ) rhLF 4 PR3 F0 T REZH 7 AR B &
KAV YRI5 T 22 S A 3 T i SE S b S
2 S e W M. R PRI R R Y A Kl
28 RS A B A Y DD AT i R - S0 ) ) OF f
YA KR E e B B B, X 25 A R B O B
S A N Z 38 3 ) B B IR 5 BRI R B L, X A
ST R AR, Kb 3 DA R T M i B B R AR
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