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Effect of the small molecular Donkey-hide gelatin on immune function of mice

LU Lian-hua',ZHOU Wen'" ,ZHANG Jian-ling’ , GUO Xiao-fei’,
FAN Yi-ou' ,ZHANG Jing'{TANG Hui' ,LI Hui' ,CHEN Meng'

"Shandong Center for Disease Conttol and Prevention , Jinan 250014 , China
*National Engineering Research Center for Gelatin-basedyTraditional Chinese Medicine , Dong-E-E-Jiao Co. Lid. ,Liaocheng 252201 , China

Abstract : To study the effects of the small molecular Donkey-hide gelatin (SDG) on immune function of mice. Methods ; A-
dult female ICR mice were orally administrated with the.SDG at doses of 0. 18,0.35 and 1. 05 g/kg for 30 days consecutive-
ly. The cellular immunoregulation of the mice was verified with delay-type hypersensitivity (DTH) test and proliferation and
transformation of spleen lymphocyte. The humoral immunoregulation was assessed with antibody-producing cell and serum he-
molysin level test. Nonspecifi¢“immune regulation was monitored with carbon clearance , macrophage phagocytosis test and ac-
tivity of natural killer (NK)«cells. Spleen index and thymus index of the mice were also determined. The result is that the
middle dose group. increased the number of antibody producing cells (P <0.05) ,the high dose group promoted lymphocyte
transformation rate’ (P <0.01) and the macrophage phagocytosis index( P <0.05)and NK cell activity (P <0.05) ,the de-
layed type hypersensitivity ability of the middle and high dose groups increased( P <0.01) ,the level of serum hemolysin were
increased in all dose groups (P <0.05 or P <0.01). So the small molecular Donkey-hide gelatin can enhance the immune
fanction of ICR mice:

Key words : small molecular donkey-hide gelatin ;oligopeptide ; ICR mouse ;immune regulation

BT ( Colla Corii Asini)) g Sy} 34y 9 1)+ Bz 5
ficf Rlg 28 R R TR B, 5 NS IR RR
“URAh = R A 24 IR U rh 24, LA b
L35 R R | b 122 DA, RR SRy b i %257
AT SR A IE ST R BB X LA S D REAT I [0 9

W H 9:2018-11-28 1% H#1:2019-01-18
# W E/E# E-mail ; zhoujingwen18@ 126. com

WIS

BT 2 1 2 KM 4 T 5 it B
166 x10° ~2 x 107 /43T JRe sl A oy B e 2
LRI B RN e 4 L 2025 TR 2 T 20 T
LT B T B2 B 85% AR 43 TR AT T
1000 , B 19 /N T BT St 1 5% e AR bt
WAL RS TR T . AR S B X N T T IR S0
F g S VA P T B



122 KIRF=YIBE R 5T K

Vol. 31

1 #R5F*
1.1 %
1.1.1 #%

SPF 20 fi B ICR Mtk /R, 3£ 192 H 1A 18.0
~2.0 g, b 4EiE A AL S50 sh B R A R Wl 42
M A VEA]HIE % - SCXK (511) 2012-0001 , 3h4)Jy 4
VAT, BAEATHL 48 Ho AT 1 S Tk ER
SERG 5 AT 2 AR T /0N BRUVE I 1 105 200 L s XS 1 24
MISEE ;AT 3 A EA TR K VAR S | N BoiAR A A A
RS R 00955 %5 1l 2% 0 5 5 AT 4 ZH 4T ConA 5
5 1 /0 BRI £ 240 JH B A S e RN NI 248 i 3% 0
S WAEATH ST N 4 /N SR X BRZE AN 3
MFEA , AN 12 Hh),

1.1.2 #5%

NGRS B, AR R, AARHERER 2y
2.1 g/ K, H AR BT B e e 4 A PR vl 4t
1.1.3 E LA

SPECTRAMAX plus F$531% .CO, 33246 .SW 4E
ViKW RE Thermo {5 B ¥4 VR B0 ML L S S5 500 Ui
PR R Yac-1 40 F 1L AR A BB 2B . INT
PMS \NAD ,Giemsa 4Ly W H 3¢ [# Sigma 2 &4 RP-
MI1640 3329 [ 2% E Gibeo 43 7], SRBC /N4 i
TG AN PG 275 AR YRR A BR 2 ] Hefthao) 3
oA Al
1.2 7
1.2.1 #Exk#HE

INGy BT A 42 0. 18 .0.35 1. 05 g /kg

- bw 21 3 NI, 43 AR Y T AR A
B9 5 45 10 45 30945 o L gl Ak R Rk 2N o 7 Bl
JREEEHS o L A TR e BE , BDFRER 0.36.0.70 2. 10 g
/NGB Al e LSl ALK S S BE 28 40 mL, [R]ATi
ST IR 25 Talifak . S shYHEH 0.2 ml/
10 g~ bw L E 30 d J5 , WA IHERS
1.2.2 7 4o inde g 52 3
1.272. 1 ConA 755 1 /)N B Ik T4 40 Afw 7% 1k 55 56
(MTT )

JCTE BB, il 5 8L 40 L B ik, ] RPMI1640 3557
ORI AN Ry 3 x 10°4~/mL, B FLINA 24 4L
Kigebrh, &AL 1 mL, —fLJmA 75 L ConA ¥, 5
—fLAE R X ER B 5% CO, 37 C R g i 33 72
ho IEFREEHHT 4 h, BRL I LW 0.7 mL, A
0.7 mL JCIiLiE 9 RPMI1640 X353, W BS A MTT
50 pL  4hZ8%5E 4 h, GRS, BALMA 1 mL

FRVE SN, WATIR 20, 78 570 nm I K AR I 58 Y%
JE{E(OD) , LIfm ConA FLF¥ OD {H )8 = A Ml ConA
FLAY OD B 3R 755 Ik L 4 L 14 5 i
1.2.2.2 RERA N (DTH)

SCIGEE T 4 K, /NEIE IS 2% (V/V) SR-
BC, Effs 4 K& 72 J5 J2 2R R BE , SR J5 76 I 35
AL 5 20% (V/V) SRBC, 4 B 20 wl,24
h S50 A7 R B R R [l — A =k, B
fH. VABCHHE 2 oA S 22 (E2k R DTH iYL
1.2.3 KRR %HFR
1.2.3.1 I3 IR AT

/NEUE I SRBC 5 R , S HE BRER ML, 5.0
By , #8100 45 BRI 1 mL 5 10% (V/
V)SRBC 0. 5«mL M4 T'mL( F SA 3% 1: 8T ke,
IRA L AE 37 CRB IR 15 ~ 30 min J&, 7KIBZ 11
RN o B, B I, 7€ 540 nm K AR E OD
(I
1.2.3.2° Hufd AL s oA

TBURGE, il 25 0 b S V. HEE R L A €O,
GIRAEIRE L5 h IAMASS kSR E 1.5 h 5,1t
BT I 25 BESL
1.2.4 Emiate hnlz
1.2.4.1  /NERBREE R

/NER RIS 123 W B BN B ARt e ARt
AL BB, 3 A SRS 2 .10 min, 4351 A Pt
K ABRL 20 L, FEH ] 2 mL Na,CO, %,
£ 600 nm PR AR OD B, K /N ERALFE , HUHF L
EFREE , T IR 2L
1.2.4.2  /]NEUIE I 00 200 7 e XS 21 241 e 3

/N T B 20% XS LT 41 R 1 mL, [A] B
30 min ZbFE, FAEFER K 2 mL gk iE s, O e Uk
W1 mL, T 2 Rt 1,37 CIRF 30 4, 2
Uk, 5% , Giemsa YLy Y4 0, BE ka1 4k, 1T & i %
AT BEHE L
1.2.5 NK ZmfaiE a2

TG PR HRIGE , whil £ 9L 20 20, F RPMITT640 1537
WA o 2 x 107 4A~/mL, ¥ YAC-1 41 fi
A 96 FL¥EFEAR , B4l 100 pL, KB FLIA 100 pL
2R AE (RO LG 502 1), A ARBESLANA 100 L K%
FEW, e KBTI A 100 L 1% NP40,37 °C $55%
4 /BB B S 100 pl B 96 fL AR A,
A LDH %: 5% 100 wL, R 3 min, L 1 mol/L [
HCI 28 11 [, 7E AR 490 nm ZbI7E OD fH



Vol. 31 FIERREE NG TR R /N B R A D RE RS 123

1.3 HiEAbIE:
LA Excel #4257 $04is e, i F SPSS Bk v
Dunnett #5577 WA AT 54T o
2 SR
2.1 INTFRRG AR XN FR A BE SR ThBE ISR
1.05 g /kg - bw |5 20 2l (1) Ik 4 200 Jif 184 5 g

F1(0D Z{8) S¥ By m R EEELR(P<
0.01);0.35 F11.05 g /kg + bw K& 4 3h1¥ 1y DTH
EX IR A W T2 R (P <0.01) , 5L gh R
RN BT e iy %k /0 BRI ok L2 4 e A 1
B FNIR & VAR5 B S Y 14 5 R 2R L BB A4
e /0N BRI 240 B B DI

£ 1 NS FRB M N E MM (n =12, x 5 )

Table 1  Effect of small molecular donkey-hide gelatin( SDG) on lymphocyte in mice (n =12, xEs)
5 Fiilkis I L AN O B R DTH
Group Does (mg/kg) Lymphocyte proliferation (mm )
25 4 %} B8 Control - 0.253 £0.082 0.27 £0.06
{57 & SDG-L  Low dose SDG-L 0.18 0.280 +0.074 0.32 £0.07
Fi5] & SDG-M  Medium dose SDG-L 0.35 0.315 +£0.067 0.34+0.07"
=574 SDG-H  High dose SDG-L 1.05 0.344+0.052 " 0.35+0.03"

52 HXT A AL, * P <0.01,
Note : Compare with control, * P <0.01.
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Table 2 Effect of small molecular donkey-hide gelatin.on humoral immunity in mice (n =12, X £ )
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N Number of hemolytic plaques H

Group Does (mg/kg) (x10°/ 4t Cs
25 AT IR Control - 10.6 £2.8 63.6£5.5
fIG5¥) & SDG-L  Low dose SDG-L 0.18 11.0+3.6 69.3+4.1"
FiF|E SDG-M  Medium dose’SDG-L 0.35 14.5+£3.7" 68.6+5.7"
B SDG-H  High dosé SDG-L 1.05 12.343.0 76.8 +4.2°

T 53 PX A g, *P<0.05, *7 P <0.01,
Note ; Compare with control, “ <0.05, " * P <0.01.
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Table 3  Effect of small molecular donkey-hide gelatin on phagocytic function of macrophage (n =12, Xt )

205 i
Group Does (mg/kg)

and phagocytosis index of erythrocytes in chicken

TR IRE R AWSLLANNE AR SN A R

Carbon clearance Phagocytic rate Phagocytic index of

red blood cells of

(a) (%) phagocytic chicken (a)
25 % I Control - 5.94£0.77 29.8 £4.6 0.64 £0.09
{57 SDG-L.  Low dose SDG-L 0.18 6.05+0.85 28.6 £6.4 0.63 £0.12
57 SDG-M  Medium dose SDG-L 0.35 6.03 £0.54 31.4+£6.0 0.64 £0.09
= 7& SDG-H  High dose SDG-L 1.05 5.91 £0.89 34.5£5.8 0.75+0.13*
i S AXHRA AR, " P <0.05,

Note ; Compare with control, * P <0.05.
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Table 4  Effect of small molecular donkey-hide gelatin on NK cell activity in mice (n =12, Xt )

251
Group

25 FXT IR Control

XK &k SDG-L Low dose SDG-L
h#4 SDG-M  Medium dose SDG-L
&7k SDG-H  High dose SDG-L

ik NK 4 itk
Does (mg/kg) NK cell activity (% )
- 34.5%8.1
0.18 36.3+7.2
0.35 35.67.1
1.05 43.6 +8.8"

e HEAX A LS, P<0.05,
Note ; Compare with control, * P <0.05.
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