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Regulative Effects of Sea Cucumber Extract on the Immune Functions in Immunocompromised Model Mice
LIN Ming-bao, BAI Jin-ye, DING Ya-si, ZHUANG Yuan-yuan, HOU Qi (Insitute of Materia Medica, Chinese
Academy of Medical Science & Peking Union Medical College, Beijing 100050, China)

ABSTRACT OBIJECTIVE: To study the regulative effects of sea cucumber extract on the immune functions of immunocompro-
mised model mice. METHODS: 50 ICR mice were divided into normal control group (isovolumic sodium chloride physiological so-
lution, ISCPS), model group (ISCPS), levamisole group (40 mg/kg) and sea cucumber high dose(HD) [500 mg(medicinal mate-
rial)/kg] and low dose(LD) [250 mg(medicinal material)/kg] groups. They were given relevant medicine intragastrically once a day
for 10 days. After 7 days of treatment, immuunocompromised model mice was induced by intraperitoneal injection of cyclophos-
pharnide (40 mg/kg)once a day for 3 days. 0.5% Congo red solution (0.1 ml/10 g) was injected on the caudal vein of mice. The
phagocytic ability of mononuclear macrophage was evaluated by testing the absorbance, using collecting blood and spectrophome-
ter. The total number of peripheral blood leukocyte and the level of serum IgG were tested by cytometer and enzyme-linked immuno-
sorbent assay (ELISA) respectively. The mice thymus, spleen and body mass were used to calculate the index of immune organ.
Lymphocyte proliferation was tested by 2-(2-methoxy-4-nitrophenyl) -3-(4-nitrophenyl) -5-(2, 4-benzene disulfonic acid)-2H-tetra-
zolium monosodium salt (CCK-8). RESULTS: Compared with normal control group, the mice phagocytic (x) and corrected phago-
cytic (o) index of model group hadn’t changed. There was no significant difference (P>0.05). The total number of peripheral
blood leukocyte, the level of serum IgG, the index of thymus and spleen and the stimulate appreciation rate of LPS and ConA had
reduced. There were statistical significant differences (P<<0.01). Compared with model group, the o of sea cucumber HD and LD
group and the level of serum IgG had increased; in HD group, the x and total number of peripheral blood leukocyte had increased.
There were statistical significant differences (P<<0.01 or P<C0.05). There were no significant differences in the index of thymus
and spleen and the stimulate appreciation rate of LPS and ConA (P>0.05). CONCLUSIONS: The results of this study indicates
that the sea cucumber extract has significant regulatory effects of immunocompromised mice caused by chemotherapeutic drug-cyclo-
phosphamide, and provides experimental basis for the application of sea cucumber in regulating the immunologic function in clinic.
KEYWORDS Sea cucumber extract; Immunocompromised; Cyclophosphamide; Mice
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AT ) -2 H- DU IS B4R (CCK-8) Vs i (b s R AR (S B A
FRAFE] o
1.3 ¥

SPFELICR/NRLB0 H, & M 16~18 g, At mt4Eim Al
A6 S B B R AT PR R AR AR [ 52 56 3h ) 1 FH A AR IE S
SCXK (57)2012-0001],
2 FHik
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2T I R 25570 210 10 F5) 4151 S 3 EU & AR5 & [500
250 mg(A=24) /kg , A 2 TS0 R T 25500 19 20 . 10 5141, 7
B (ig)4h2h R 1R, L 10d. 45257 dJS B IETEST (ip) BR
WEMENE (40 mg/kg) , AR 1R, #:4E 3 d A il/NR Az D BEAIR
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2.2 MIERR
2.2.1 B/ E WA ERE T AR N IR,
251 h 5, BRIEJS S KR 1 20 ul, 57 BRFCA 2 mlZ€ 18K 4R
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X BEZH 25 T AR A FER 45 20 00 B LPS 4 i i
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FAF TR HEFR 48 hy THREFREE AT 4 h, LI A CCK-8 % K 20
ul, R E IR A h G IR IR AT, TSR 450 nm 2L % OD, 1+
M AR (%) .
23 HitFEHE
K SPSS18.0 F {4 Ab PRSI S0 504 . B iz + 5 Fom, £
2H ] FRL DAL 3R L e FH AL R R A0 T HEE 2 43 A1, )5 DA LSD vk
1i8it, P<0.05AZERAHI#E L,
3 H#HR
3.1 BEANRBERKEHMAMEELEHRENLER
EJUE R B LA, BRI /N B a 22 R IEGIT 3 X
(P>0.05), SHERIZA LR, 70 T WKk mk 20 5 1 2 3 I v 3] ik
/NI, ZE ek 2 55 S B U s AR 2/ Ba Tt
L ERA G L (P<0.01 5 P<<0.05), A HEbkMEZH 5
W SHRI R ARG AN B AZ B 200 7 I i ) 1 i o
43R 22.78% . 25.46 % 43.33% . &4/ AR B AN I 4
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Tab 1 Results of phagocytic ability of mononuclear macro-
phage of mice in each group (¥ £ s,n=10)

415 i, mg/kg K o FRIERE IR, %
IR 0.020£0.005  4.08+049

il 0.018+0.009  4.04091

TR 40 0.029+0.008°  4.96%0.67° 278
SR 250 0.02540.009  5.07£0.52° 25.46

e R 500 0.029£0.015° 5794128 4333

TE SRURAL AR, *P<<0.05, ** P<<0.01

Note: vs. model group, “P<<0.05,**P<<0.01
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HE X (P<0.01 8, P<<0.05). #2H/IN A1 L 20 M i e
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Tab 2 Results of the number of peripheral blood leukocytes
of mice in each group(x +s,n=10)

4151 i, mg/kg FIABIEAL, x 100"
IEH R4 9.02+2.01
sk 3.49+0.84"
ek 40 4684123
SR AL 250 401+0.99
SRR 500 6.04%1.69"

T+ 5 E 6 B LU, T P<0.01; SHEAIL H AR, "P<C0.05,"P<
0.01

Note: vs. normal control group, * P<<0.01; vs. model group, "P<<
0.05,7P<<0.01
3.3 FBHMRIMEIG =ML R

IR X R HOA AR A /N UM 1G5 b, 22 5%
AL ERE L (P<0.01)., SGHFIH LR, ARERIE 52
PERU i A /N UL 1eG & RN, 2R A FiT 48
SL(P<<0.01 8 P<<0.05), #ZH/INEUIMLTE 1gG & & AR 45 R
s,

®3 BHNRMFIGEENRNER (x+5,n=10)
Tab 3 Results of the level of serum IgG of mice in each

group(x+s,n=10)

45 i mg/kg IgG, pg/ml

EF AL 2.10£0.063

A 1.8610.068°
Tk 40 1.96£0.073°

e 2 i e 250 1.9540.058"
WAERYR A 500 2.06+0.086"

TE S IEH X B UL, * P<<0.01; S5 EAIZ [ &L, 'P<<0.05, "P<

0.01

Note: vs. normal control group, * P<<0.01; vs. model group, "P<<
0.05,%P<<0.01
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®4 BHNRGEEEFEBHITESER (x£5,n=10)
Tab 4 Results of the index of immune organs of mice in

each group (¥ +s,n=10)

4150 i mg/kg WlRHE 5 (g/ke) JAREAE B (o/ke)
EFR AL 346+121 5704144
TR 131+0.22° 3.09+045°
FETERRMEAL 40 1.63+0.43 3574052
BSR4 250 1384040 3241038
BERERE R A 500 1.62£0.45 347+072

T GIER X IR AL, *P<<0.01

Note: vs. normal control group, *P<<0.01
3.5 &4H/NFRARM B A ARG TE R A 45 R

55T B P A, SRS /) Bl LPS JIBUE A% . ConA
R IR, 22 A T L (P<0.01) . SHERIZ L
B, JETREWK 20 5 S AR ) i AR ek 2/ B LPS g 7
# ConA Hl BN I A 22 G HF B L (P>0.05) o &L/
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JLHK L A A T SRS A 45 R IR 5
56 HHEHNRBKEMEMIGEENENER (x5, n=3)
Tab 5 Results of the proliferation of spleen lymphocytes of
mice in each group(¥+s,n=3)

4150 Hli mg/kg LPSHISHAEE %  ConABINGHIRNER, %
EH A 23.1+2.86 23.0+1.76
HERZ 1284398 14545517
ek 40 1841400 1584422
SRR =4 250 1744157 1344775
SRR R 500 18.9£2.81 14.6+7.08

i HIER IR L, " P<<0.01
Note: vs. normal control group, “*P<<0.01
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H OE B REERSRIEFRS(EFV)ERRIKN S F6Hvh, F ik R0 & &ik- 3% TiE(LC-MS/MS) %, &iti
# Eclipse XDB-Cis, #3148 4 0.1% ¥ B2 /R 7% - B85 (20:80, V/V) ik % 0.5 ml/ min, A28 4 30 C, #4224 10 pl; KA vk b
B (ESD, A T2 ZH5H 69 & F AR KA mlz 515.2—276.2( AR B KV 38) ,m/z 316.0—243.9(EFV), 18 A SD K AKiAL¥ 4% 3
28, 5 %) 53 § EFV (54 mg/kg, BF EFV 40) | Bl iF# § EFV 4= & 3 )5 (54 mg/kg +864 mg/kg, Bf EFV-0T 1) .# % EFV 60 min /5
7 A E¥ R (54 mg/kg+864 mg/kg, BP EFV-60T41)., TRREF L A5 XKL 2)50.25.0.5.1.0.2.0.3.0.4.0,6.0.9.0,12.0,24.0
h T 2 5 BB e, W)€ R ) B ) o 25 0% A DAS 2.0 33t F 2 s A gk, 4R EFV R RE A 75.0~9 600.0 ng/ml 2B W 5
EAe NAFYEBARZ L 2 RAF A £ A A58 BR300 RSDAA 3 N T 10% , A4 A 92.1% ~102.0% , 42 B el & ) 88.69% ~
91.0% ,# 2 X349 RSD 3 T 10% ., 5 EFV 448 ,EFV-0T 28 AUC,-.. .ti» MRT, . B4& ,CL/F 1% 3 , 2 % A it 5 & L (P<
0.01 % P<<0.05) ; EFV-60T 4L & 4547 £ F £ 43t 5 & L (P>0.05) o B K R towsCon VIF 2 F RS FESL . 438 EFV 5 ERE
kB BRI A AR EFV o 2538 5 5 % % 256~ 8, S0 4£ IR JA EFV 60 min & MR A &3k o

KB EERREFE; BT RMEE- PP KR

Effects of Tangcao Tablets on the Pharmacokinetics of Efavirenz in Rats

ZHANG Li-jun"?, YAO Ya-min', JIA Xiao-fang', YIN Lin', LIU Xiao-gian', SHEN Yin-zhong', LU Hong-zhou',
CHENG Neng-neng”(1.Shanghai Public Health Clinical Center, Shanghai 201508, China;2.College of Pharma-
cy, Fudan University, Shanghai 200032, China)

ABSTRACT OBJECTIVE: To study the effects of Tangcao tablets on the pharmacokinetics of efavirenz (EFV) in rats. METH-
ODS: Liquid chromatography-tandem mass spectrometry (LC-MS/MS) method was used with column of Eclipse XDB-C.s, the mo-
bile phase of 0.1% formic acid-methanol (20:80, ¥/V), a flow rate of 0.5 ml/min, the column temperature of 30 °C. and the injec-
tion volume of 10 pl. Electrospray ionization (ESI) was adopted, quantitative analysis of ion pairs were m/z 515.2—276.2 (internal
standard: telmisartan) , m/z 316.0—243.9 (EFV). 18 SD rats were divided into 3 groups randomly and evenly. Rats were given
EFV alone (54 mg/kg, the EFV group), EFV combined with Tangcao tablets (54 mg/kg+864 mg/kg, the EFV-0T group) and Tang-
cao tablets after giving EFV 60 min (54 mg/kg+864 mg/kg, the EFV-60T group). Plasma concentration at different time were test-
ed by carotid blood before intragastric administration and 0.25,0.5,1.0,2.0,3.0,4.0,6.0,9.0,12.0,24.0 h after the last administra-
tion. DAS 2.0 software was used to calculate the pharmacokinetic parameters. RESULTS: EFV concentration within 75.0-9 600.0
ng/ml and the ratio of EFV to internal standard peak area showed a good linear relationship. The RSD of precision test were less
than 10% , accuracy were 92.1%-102.0% and the extraction recovery were 88.6%-91.0%. The RSD of stability test were less than
10%. Compared with EFV group, the AUCq «,#,, MRT . reduced and CL/F increased in EFV-0T group. There was significant dif-
ference (P<<0.01 or P<<0.05). There were no significant differences in the indicators of EFV-60T group (P>>0.05). tw., V/F and
Cmax had no significant difference among 3 groups. CONCLUSIONS: The plasma concentration of EFV can be reduced when it was
co-administrated with Tangcao tablets simultaneously. It is necessary to take Tangcao tablets 60 min after EFV when they were
co-administrated.

KEYWORDS Tangcao tablets; Efavirenz; Pharmacokinetics; LC-MS/MS; Rats
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