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Acute Oral Toxicity Test of an Inmunomodulatory Peptide in Mice
YAN Yang,LU Ling-hua, LIU Xiao-dong et al
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Abstract The limit method of the acute toxicity test was used in the experiment. 54 mice were randomly divided into 3 groups,test group | ,
test group II ,control group. The mice in test group I and test group Il were administrated with 200 and 400 mg/kg immunomodulatory pep-
tide, the mice in the control group were administrated with the same dose of distilled water. The results showed that the eyes,nostrils,skin and
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other organs of the mice in each test group had no clinical symptoms of poisoning. The growth and development of various internal organs were
observed by anatomy, and there were no general anatomical and pathological changes. The growth performance of the male mice and hematology
routine indices,serum biochemical indices,and organ coefficients of mice in the test groups had no significant difference with those in the con-
trol group(P>0.05). The final body weight and average daily weight gain of the female mice in the two test groups were significantly higher
than those in the control group(P<0.05). The initial body weight,average daily feed intake and feed-to-weight ratio had no significant differ-

ence between the groups(P>0.05). Therefore ,the immunomodulatory peptide used in this experiment had no acute toxic effect on mice.
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Fig.1 Eye changes of mice
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Fig.2 Changes in the nostrils of mice
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Fig.3 Breast changes in the female mice
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Fig.4 Changes in the vulva of the female mice
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Fig.5 Changes in the vulva of the male mice
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Fig.6  The hair changes of mice
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Fig.7 Intestines,spleen,heart,stomach,kidney,testis and liver of male mice
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Fig.8 Spleen,liver,ovary,heart,stomach,kidney and intestine of female mice
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Table 1 The growth performance comparison of male mice in each group
- I A FHAMT  PHARAHR KM sk
E; ” Initial body Final body Average daily Average daily Feed-to- Mortality
roup weight /g weight /g weight gain//g feed intake /g weight ratio rate // %
XF 2 Control group 24.64+1.56 33.93+4.23 0.66+0.23 3.86+0.35 5.85+0.31 0
JREGZH] Test group 1 24.62+2.01 33.42£3.77 0.63+0.14 3.45+0.31 5.48+0.48 0
TR EGZHIT Test group I 25.77£1.30 35.22+2.14 0.67+0.08 3.43+0.34 5.08+0.48 0
F2 HAEBREKMREAEER
Table 2 The growth performance comparison of female mice in each group
4151 I KRE S H T HRERE I L ET-H
E; " Initial body Final body Average daily Average daily Feed-to- Mortality
Toup weight // g weight // ¢ weight gain//g feed intake // g weight ratio rate // %
Xif HEZH Control group 22.39+1.19 27.63x1.43 b 0.38+0.05 b 2.83+0.26 7.45+0.72 0
RIR] Test group 1 23.04+0.79 29.63+1.56 a 0.47£0.07 a 3.03+0.29 6.45+0.61 0
TG LA Test group 1T 22.43+0.84 29.82+1.16 a 0.53+0.04 a 2.96+0.28 5.58+0.46 0
T : [FFANFNG FREFR R 22 57 i 2 (P<0.05)
Note ; Different small letters in the same column indicated significant differences ( P<0.05)
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Table 3 Comparison of blood routine indices of mice in each group
; ABER eapior  preRamieE  RCARKE R A AN
ZH 5 Total number . 4 Total number
. Lymphocyte Neutrophil Lymphocyte Neutrophil )
Group of white blood ratio // % ratio // % ount //x10°/L  count //x10°/L of red blood
cells //x10°/L auos7se auos7 7 coun coun cells //x10"/L
X HEZH Control group 5.44+0.26 82.60£2.12 11.66+1.75 4.12+0.69 0.64+0.11 7.44+0.58
B ZH] Test group | 4.24+1.71 82.14+3.13 11.80+1.70 4.10+0.55 0.54+0.25 7.94+1.05
R BGZH Test group Il 4.70+0.90 79.06+6.13 11.80+1.04 3.74+0.75 0.64+0.23 7.51+0.53
y A EL ST 40 AR LT Y S 2T 41 I )
451 MECERE VR ypgyppegy  PRSLAVRIRRL - PZLAN - PREAL oy sy e R
Crou Hemoglobin Hematocrit // % Mean corpuscular  Ifil 155 [ & & PR rd=b7ida RDW~-CV //%
Froup content // g/1. i . volume // L, MCH content // pg MCHC //g/L
Xif B 2H Control group 137.20+£10.71 37.12+£2.78 49.26+0.70 18.36+0.91 371.60+7.23 14.44+0.40
JR 2] Test group | 132.80+9.93 39.06+5.45 49.24+0.74 16.92+2.63 378.00+8.76 14.80+0.82
R EGZHIT Test group 11 129.60+14.08 38.30+2.52 51.06+0.88 17.28+2.41 375.75+8.30 15.24+0.47
4151 LIRS AT I/ MR AR S I MRS 1L/ MR 43 A7 FE i/ AR
E‘t' T EhRIEZE Total platelet Mean platelet Platelet distribution Thrombo-
sroup RDW-SD /1L count //x10°/L volume //fL width /L cytosis // %
X HBZH Control group 28.12+1.05 334.60+31.41 7.32+0.13 7.00+0.26 0.28+0.01
TR EGZH] Test group 1 29.36+1.31 345.20+31.35 7.20+0.17 6.93+0.23 0.29+0.02
RIS Test group I 29.60+0.85 338.40+31.13 7.24+0.17 7.10+£0.32 0.28+0.01
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Table 4 Comparison of serum biochemical indices of mice in each group

0.05) , &AM S HEH  HEH BREH CH il =85 R
PREE USRI a8 & 4 D0 B35 25 5 (P>0.05) o

WEREE | RAEME \
3] R LR B BEASRE PR BRER SR g W P 14
E Activity of alanine Activity of Total protein Albumin Globulin Alkaline phosph-
oroup aminotransferase  aspartate aminot- content // g/L, content // g/L. content // g/ L atase activity // U/L

U/L ransferase // U/L

Xif B 2H Control group 134.67+3.51 169.00+3.61 62.17+£3.25 31.96+2.15 32.40+2.90 116.20+12.26
IR EZH] Test group 1 135.67+£2.52 174.00+4.00 60.03+3.18 31.92+2.46 30.28+3.84 110.80+16.96
TR EGZHIT Test group I 135.33+3.06 171.00+3.61 58.96+2.37 31.00+3.50 31.20+3.15 115.00+£17.77
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E, Glutamyl transfer Triglyceride Cholesterol Urea content Creatinine Glucose content
Froup activity /U/L content /mmol/L  content // mmol/L mmol/L content // wmol/L mmol/L

Xif B2 Control group 5.67+0.58 2.47£0.16 2.76+0.08 7.55+0.05 43.33+1.53 5.33+0.68

RIS 4] Test group | 5.67+0.58 2.47£0.15 2.77+0.08 7.48+0.04 44.00+1.41 5.81+0.57

JRIRZA Test group II 5.33+0.58 2.53+0.17 2.84+0.07 7.43+0.04 43.00+1.41 5.30+0.57
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Table 5 Comparison of organ coefficients of mice in each group mg/g
2051 T ik iR 51 Y i = 7} B &L S
Group Sex Liver Spleen Kidney Heart Stomach Intestines Ovary Testis
X B2 N 47.38+8.86  2.37+0.58 15.01£1.29  3.79+0.25 6.25+£1.00  77.82+9.17 — 5.04+0.93
Control group £} 44.57+4.94 3.07+0.55 12.36+0.99 3.75+0.24 7.39+0.49 79.40+8.15 0.67+0.03 —
Vx| 7N 41.05+4.71 2.13+0.49 14.07+2.80 3.71+0.59 5.60+1.42 78.81+6.99 — 5.06+1.25
Test group [ 45.76+4.70  3.14+0.67 12.28+0.65  4.30+0.77 8.57£1.37  85.23£5.42  0.68+0.03 —
R adEl | N 48.80+8.74 2.66+0.51 13.63+6.86 4.09+0.51 6.14+0.33 76.66+9.03 — 5.66+0.95
Test group Il £} 42.16+£4.95 3.11+1.09 11.33+5.78 4.40+0.35 8.89+1.13 82.70+8.56 0.70+0.04 —
3 itig #12,2019,16( 10) ;37-40.

SbEE R g bR GB 15193—2014 #E TR ol # M
NSRS S R T R e ' L WS R
THEZRAY ", HIZR R R AR R g6 546 0
PEV IR A VERE VA . 225 BT T —Fh R Wi 1k
AN 2w, g R B2 0 AT LD, KF
10 000 mg/ kg fAx 745 i i A vk R PRI I 9 T 2F 90
JK A B, WEE B () i R BURBE T ), I AT Ak A
W, fE L A N BRLRY 28 1 2Pk BE M LD, 43 i A 5 010 i
7 940 mg/kg ARG I LU/ Bk S8 sh W, BF S T R4 IR
hEGF-AWRKG6 B2 tEdit , 45 5% s W T [a) /N ROESE T,
SR NERS BB RS FRTE 22 I F AL AR 5 25 R IR
TR EZS, FI ARG K hEGF-AWRKG 6 2
TP R BESE T DU 2 O i 2 P F b, R
2 14 d E I NS/ N R DLATA] R IR , IR JCE T
B RN AT A B2 U2, R DL 23 5 el AR, TR it
T DURR AT 22 BBy X /N BRUAY 28 10 200k 52 1% LDy, KT
20 000 mg/ kg, ik gn 45 RFR M, 521/ N U R 58 A& 45 21
LU B TCATAT 55 224k, 32X e U1 IO 2 BRAE K PR g
TCAS B, ] f 2 4 o ik AT 1S 1, 3230/ N Bl & B4R
P B M A= AR BR -5 X6 RRZ 350G Wk 35 25 5 5 KA W 8
W, 2R NS B R H IR, JOR B, 5 X5 IR AH—
o I EE AR W] o P T RO/ BUOR ™ A Ak R
H, 5 R HE S R
4 #Fig

ZIR S S R IR NRTC 2BV E L, AR T
Z 5 (MTD) KT 5 000 mg/kg,

5% Tk

(1] 52, F30, SEE , & TG IR & M RS e ok
JELT] &5 T0,2019,40(8) ;228-231.

(2] SRAERED, 2555 2 A i MK R 25 S i s b e [ T ). PRI 245 5

[3] FHh Ak, 7555 = A=Wrs Rt ) PD-1/PD-L1 j& T H L
SRR () ] LR {5 E 50, 2018, 18( A1) :51,58.
[4] ET078, 2 \J7 AR ATt e[ ). 259, 2010, 29
(2) :60-68.
[5] BAYLISS W M,STARLING E H.The mechanism of pancreatic secretion
[J].The journal of physiology,1902,28(5) :325-353.
[6] #mukh, (Bt & UK IR S L RE M S R R LT ] B
2242 571),2021(17) :28-29.
(7] Ehrii, 28R %, Vi e. AR I RE 5 S IR R [ ) ] Fh i
PiSEEZE (R ,2019,14(2) :149-152.
[8] &S, FkiE, TR, . Gl AW TE R G % V5 DhRE B A 5T
[J]BRAEE SR AE,2019,38( 1) 1 148-152.
(9] Ski7)11, = B Bl A s IR O IE 2 FE [T ] b E AR 731,
2009,24(9) :157-162.
[10] Z530 HB5ES, T, 5 A IR O &5 M o3 BS Al A ik ot
JELT] B TR, 2017,38(20) :336-340,346.
[11] XU B G,YE L, TANG Y P, et al.Preparation and purification of an immu-
noregulatory peptide from Stolephorus chinensts of the East Sea of China
[J]. Process biochemistry,2020,98.151-159.
[12] HHREIE, iR, 4548, S5 AR 22 O RAW264.7 EREZHIERY 6
TV ERL) ] i, 2019,40(7) - 185-191.
[13] LI Q Q,WANG S K,POUNGCHAWANWONG S, et al.Effect of peptides
from alaska pollock on intestinal mucosal immunity function and purifica-
tion of active fragments[ J]. Nutrients,2019,11(10) ;1-16.
[ 14] RFREE, I, VBN e A R E A N S R e [ T ] 57
G pErpdt 2011,26(6) :544,546.
[15] XUGE e 3 , 45 BT AR A o N e E A R L 1.
R TIAERR, 2021,33(3) :264-268.
[16] e \ERFERIEEZ DA RIEBE A2 i L eEZRE &
PELCIREMERAYG : GB 15193.3—2014[ S ] ALt hiEbretEH e, 2015.
[17] T, RS, 22 | R B R B 2 G VTR [ ] V232008
KPR RR) ,2004,25(2) - 162-164.
(18] Tk, skiRH, A, S IR M E AR ) B 2 G RN [T .
PEAEART R (EARRRAR) ,2011,41(5) :830-832.
[19] BRERPE, SKA7 S A IR 22 e N I S R [ 1 ] REFE A0,
2013,27(2) : 142~146.
[20] JH%, 252 BREL AL prs ARk i S B A e A e [ T ] s
4R, 2845 ,2009,21(4) :306-308.
[21] $0%, ERZ, M5, S5 R S S RS G R 5t [T ]
TSRS ,2015,26(6) :5-7.
[22] Z=pRifil Bl AR hEGF-AWRKG [IZEMEIFFT[ D] 0FH .10 72K, 2016.
(23] g, x|, By, B DURRKF 2 O 4 10 2 SR ISR
(] 4G50 T, 2018( 10) :48-50.



