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Effect of Polysaccharides of Radix scrophulariae on Immune Functions in Mice under Normal Physiological
and Hypoimmunical State

LI Zihui,ZHANG Ning, DONG Wanru, YU Hui, LIU Shumin(Drug Safety Evaluation Center, Heilongjiang Uni-
versity of Chinese Medicine, Harbin 150040, China)

ABSTRACT OBJECTIVE: To study the effect of polysaccharides of Radix scrophulariae on immune function in mice under nor-
mal physiological and hypoimmunical state. METHODS: 80 mice were randomly divided into normal group, model group, treat-
ment high-dose, medium-dose, low-dose groups and physiological high-dose, medium-dose, low-dose groups, 10 in each group.
Mice in normal group and model group were received distilled water (10 mL/kg) intragastrically, treatment high-dose, medi-
um-dose, low-dose groups and physiological high-dose, medium-dose, low-dose groups were administrated 0.16, 0.08, 0.04 g/kg
drug, ig, once a day, for 7 d. From the third day, mice in model group and treatment high-dose, medium-dose, low-dose groups
were respectively received cyclophosphamide (100 mg/kg), ip, for 4 d to induce hypoimmunical model. Carbon clearance test was
adopted to determine the carbon clearance indexes and organs (chest, spleen) indexes of mice. Another 80 mice were grouped with
the same administration, serum half hemolytic value (HCs) was determined after compressed Mianyang red blood cell sensitiza-
tion. Then another 80 mice were grouped with the same administration, 1% dinitrofluorobenzene method was used to induce de-
layed hypersensitivity in mice; its ear swelling was determined, as well as IL-2, IL-4, immunoglobulin G (IgG), immunoglobulin
M (IgM), y-interferon (IFN-y) contents in serum, and the proliferation in vitro of splenic lymphocytes were detected. RESULTS:
High-dose polysaccharides can promote the increasing of immune organ and carbon clearance indexes (P<<0.05); enhance the inten-
sity of delayed type hypersensitivity (HCs, increasing) (P<<0.01) and improve the decreasing of serum hemolysin in model mice
(P<<0.01) ; promote the splenic lymphocytes proliferation and increase 1L-2, IL-4, IgG, IgM, IFN-y contents in serum (P<<0.05
or P<<0.01). CONCLUSIONS: Polysaccharides can enhance the immune function in mice under normal physiological and hypoim-
munical state induced by cyclophosphamide.
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5 ng/mL) LAS 20 i35 , B itk B 40 i FL im 100 uL LPS
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FRILAY S (AR IEFL BB 3 AN L. KRR IE T 5%
CO,.37 CEAREFE 44 h)m , BEFLIMA MTT % 20 pL,
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J2JH SPSS 19.0 Gt A AT oM. 4R Ax £5 3
7N, 22 AR HE BRI 2253 Fr , AL 18] P A LR T o A
Ko P<0.05FREFAGITFEL.

3 #HR
3.1 FFRUREIRENESR

IR AL A R 2N B R 4 B RS i K
DA B od) i REAR (P<<0.01) , A 3 i 3R a4/ BRLAS 34
W 2Tt (P<<0.05) ; SR RIAL FEAR, 1677 i 77 B 4
/N A TR B SB35 T (P<<0.05) 5 2R LR 1.
x1 ZSEHENEFEBNMRMEBERTRESNMRIE

R R IR (x £ 5,n=10)
Tab 1 Effect of polysaccharides on nonspecific im-
mune function in mice under normal physio-

logical and hypoimmunical state(x +s,n=10)

4151 ﬂiid) . /g RIS g10g
R4 00512100149 5623105224 3912095  244£055
g 003465001027 45974£09138° 2931045 1782044
AHEAEA 016 006042001997 65462£1.0428°  4794089°  3.08+0.70°
RS 008 00601500155  6.0761+09175  429£1.11 285+0.63
AIMEAES 004 00571£00149 59839405884  418£1.03  250%053
WITEAEA 016 0.0446100106° 5356805605  381£091°  223+050°
WITERIEA 008 00400500102 50182407092 3441065 1.99+0.42
WA 004 00386+00110 47933106836  329+058  1.88+038

T GIER A L, *P<<0.05, " P<<0.01; GHIRIZH HLAL,"P<<0.05
Note: vs. normalgroup, * P<<0.05, * * P<<0.01; vs. model group,
“P<<0.05

3.2 HiERELENESLSR
IR AL T, BB AL/ B HCs W B AR (P<
0.01) , A 3 i 7] 2/ BUT) HC 5o B B T3 (P<<0.01) 5 15
BERLAL FLAE IR 7 L R R /N U HC s W 2 T
(P<0.01),Z 2RI 2,
®2 ZSEEWNEREENMNRNEERTRESNRME
K S RERIRZI (x £ 5,n=10)
Tab 2 Effect of polysaccharides on humoral immune
function in mice under normal physiological

and hypoimmunical state(x+s,n=10)

i) Al g/ (kg d) HCuff ,%
E#4 100.05+19.28
fg 75142149
iz 0.16 1262942107
AR 0.08 106.14£ 1521
Lz il 0.04 101.26£16.29
I R 0.16 105.45£25.08%
TR 0.08 94.8822.63°
AR 0.04 80.14£21.64

e HIER AL, " P<<0.01; SBIEIL] Hb AL, "P<<0.05,%P<<0.01
Note: vs. normal group, * * P<<0.01; vs. model group, “P<<0.05,
#P<<0.01
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3.3.1 X BRI E A AR A e 2 LU,
T /N B P BE | FR A 3 ] SR AR (P<<0.01) , A=
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g | RN B I e i A B T e (P <
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FEA R FR R B2 T (P<<0.01) S5 5R LA 3.
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Tab 3 Effect of polysaccharides on cellular immune
function in mice under normal physiological

and hypoimmunical state(x +s,n=10)

it i g/ (kg-d) ORI mg HE, %
E#4 5294091 6706+ 1248
fERH 386+ 116" 418241135
A HE AR 0.16 7124162 8948+ 18.80°"
it el 0.08 6.36%0.82° 7807+8.09°
AL 0.04 556+053 710241101
TR R 0.16 525£092% 63.04411.06”
e o] 0.08 456111 56.22£15.90
IR 0.04 415+089 53.10£1333

e FIEF AL EE, *P<0.05, " *P<<0.01; SAHA] b, "P<0.01
Note: vs. normal group, “P<<0.05, * *P<<0.01; vs. model group,
#P<0.01

3.3.2 XM MLIHHAACSERATRZ I 5 IEH 2 HU R AR
2H /N B3R Y TFN-y (IL-2  1L-4  IgG Fl IgM &5 & ¥ 1 8
I8/ (P<<0.05 5 P<<0.01) , A= Ly 77 1k 2 /)N i 35 b
AR BR A DL R Az B ) i 2H N BRUALTE Y TgM k3

B 38/ (P<<0.05 5 P<<0.01) ; SHEAIA] HL AL IRYT =i

7ol 2 /N B PP S R b 5 LA SR 7 AR A

R H IL-2 \IFN-y . 1gG Fl 1gM & & #4781 8 38 fin (P<

0.058 P<<0.01) , 45 R I3 4.

x4 ZESSENEFEENRMEERTRESNR M

i& B IL-2, IL-4 . IFN-y . IgG #1 IgM & EH & I
(xts,n=10)

Tab 4 Effect of polysaccharides on IL-2, IL-4,
IFN-y, IgG, IgM serum contents in mice un-
der normal physiological and hypoimmunical
state (x £s,n=10)

A5 Viﬂi:d) IL-2,pg/mL  IL-4,pg/mL  IFN-vy ,pg/mL IgG,mg/mL IgM,mg/mL
g

R4 165843.00  1846£277 21.19%234 4224055 371075679
fERH 1203£204" 144044027 1734£2.56" 357+036™ 296.41£36.39™
AHEAEA 006 195452027 20.03£359% 2437£387° 4841037 4512416345
BRI 008 18174195 1970365 2121£229 4541031 425075187
AIMEAEA 004 17802237 17374393 2052£143 4394047 39838+57.72
WFEAEA 016 162322017 18.11£3.80° 2034+1.98% 4.05+0.38% 348.68+37.88*
BITERIEA 008 15.69+270° 16554307 1948+134° 3971042° 34020%44.13°
WIFIEREAL 004 14948334 16722282 1740+1.94 3894035  315.87+4750

FESIEW AR, " P<0.05, " P<0.01; S L, P<
0.05,7P<0.01

Note: vs. normal group, *P<<0.05, * * P<<0.01; vs. model group,
“P<<0.05,"P<<0.01

3.4 PR ERIEEAE M E LR

EJIE R A e IR /N UG B AR L AT T oAk E 44
i 1847 % B I AR (P<<0.05 B P<<0.01) , Ak 341 3 7 41
/IN BRI T I8k B 440 AR b 7 3 B (B T (P<<0.05) 5 S AL A
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ZRFMIAST v AR 2L /) UYL B bR 2 200 0 4 5 5 2 B . 7

B (P<0.05 8 P<0.01) , 25 L4 5,

®56 XSEBEWEREBEBNMRMERRETRES/NRE
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Tab 5 Effect of polysaccharides on splenic lymphocyte
proliferation in mice under normal physiologi-
cal and hypoimmunical state(x *s,n=10)

45 Hl# g/ (kgd) B IR, % THEARERE, %
Ex4 36.07+4.82 39.10£2.78
eaiE| 2953+370" 36.13£438°
L1 el 0.16 3920449 4140£3.79°
L3k e 0.08 385343.67 4051371
L3l 0.04 36224375 3930+324
T RARA 0.16 34.603.59" 3921 £3.76°
IR 0.08 3261 £2.66° 37.1843.29
TRITIGAEAL 0.04 30954329 3649313

TSI WA, P<0.05, " P<0.01; SRR 4H g, 'P<
0.05,7P<<0.01

Note: vs. normal group, *P<<0.05, * * P<<0.01; vs. model group,
“P<<0.05,%P<<0.01
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) B e 3K B 1, T IFN-y 238 58 T 4 41k S B 4R 5 4h
21 it (NK 20 1 ) 3 3 i S22 R, Bir AARWE S LA R
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