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ABSTRACT

Obesity has become a fast growing epidemic in developing countries, as well as in some of the developing countries.
Tea showed strong effect in reducing body fat and lowering blood sugar. Intragastric administration has the
advantage of higher controllability and quantifiable compared with feeding. The diet-induced obese mice by
intragastric administration need shorter time to show out weight loss effect. This article tested the effect of instant
Pu-erh tea on weight loss in diet-induced obese (DIO) mice. The results demonstrated that instant Pu-erh tea was be
able to reduce the mouse weight dose-dependently. Its effect is stronger than that of L-carnitine, a weight loss drug
currently on the market. Instant Pu-erh tea also accelerated lipid metabolism and eased the high-fat diet-induced
liver injury.
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INTRODUCTION

Obesity refers to excessive body fat tissue cont@untrently, obesity is becoming a worldwide epidteaisease,
and the incidence is increasing year by year. Logkor effective weight loss drugs or diets fromunal products
has become a research hotspot[1]. In recent yaaramber of epidemiological studies have indicdked tea has
certain anti-obesity effect [2].

The advantages of instant tea include high comdigjeality, easy to quantitate, and convenient ge. unstant
Pu-erh tea was made from Pu-erh tea, a traditideal in Yunnan province, through extraction, filioat
concentration and drying processes. In this sttliy,obese mice induced by high fat diet were usetkdt the
efficacy of instant Pu-erh tea on its weight losd #ipid-lowering abilities. The results showedtti@stant Pu-erh
tea had multiple beneficial effects on these olmise, including weight loss, blood lipid regulatiaand prevention
for obesity. This study provided the basis for phevention and treatment of obesity with Pu-erhitdauman.

EXPERIMENTAL SECTION

2.1 Experimental animals and reagents

Kunming male mice (SPF), the initial body weightrige22 + 2 g, were provided by the DaShuo AnimakBce
and Technology Co., Ltd. Jianyang. Certificate afformity of the experimental animals: 0020699fise number:
scxk (Chuan) 2008-24.

Instant Pu-erh tea was purchased from Econazoledial Technology Co., Ltd. L-carnitine was usedpasitive
control, which was purchased from, Shanghai Jimg fhdustries Limited.

2.2 High fat diet

Animal feedstuff was provided by the Suzhou Expenital Animal Feed Science and Technology Co., Ltd.
High-fat diet was that of basal feed with hydrogedaoils as add-ons. The daily supply of hydrogesatil of
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mouse was calculated based on that a 70 kg adakeis 30 g fat each day and 1.5 times of this dyawere
applied.

2.3 Obesity model

90 SPF Kunming male mice were used for tests. Dinéral group had 10 mice and were fed with norniet.drhe
obesity induction group (n = 80) were fed with high diet for a period of nine weeks. Mice weightimore than
20 % of the average body weight of the control graere accepted as obese mice and used for flatiperiments

[3].

2.4 Experimental group design and dosimetry

The obese mice induced by high fat diet were rargaimided into six groups. The positive controbgp were fed
with high fat feed containing L-carnitine, and ttlese is in accordance with the research of Mun @]aThe
negative control group were fed with high fat faragxperimental mice were fed with high fat diet.

2.5 Feeding method

The mice were housed in a temperature of 20-22apd, humidity of 65-68 % of the experimental enviramt,
maintaining the day light of 12 h. They were fedhwbasal feed for a week, making them adapt tonte
environment and the way of taking food, to reduwe inconvenience and experimental error causedhédstress
response.

During the trial, the control group was fed withsbhdiet, the other groups were fed with high fat.d
2.6 Measure changes in mice weight

All of the mice were weighed once on the first ddyhe experiment, and then weighed twice a wedlk. dhange of
average weight was calculated and recorded for gamip.

Tab.1: The designing of experimental groups

Groups Dose groups  Number of samples  Intake an{giiig.bw.d)  Feedstuffs
Control group(C) - 10 Distilled water BD
Negative control group(N) - 10 Distilled water HFD
Positive control group(P) - 10 0.75 HFD

G1 10 0.021 HFD
Instant Pu-erh green tea group(G) G2 10 0.043 HFD

G3 10 0.064 HFD

R1 10 0.021 HFD
Instant Pu-erh tea group(R) R2 10 0.043 HFD

R3 10 0.064 HFD

(Note: BD, basic diet; HFD, High-fat diet; 1,2,3 represents low, medium and high dose groups.)

2.7 Determination of the mice blood and biochemical parameters of serum

At the 12th week of the experiment, after fastiog £2 hours, all mice were taken blood by the whyrbital
venous plexus. The blood was kept at room temperdtw 30 min, and centrifuged for 10 min at 35@énr The
supernatant were used to determine biochemicahpeass. All measurements for serum biochemical paters
were carried out with commercial kits accordingtteir instructions.

2.8 Mouse liver biopsies
Liver tissues were fixed overnight in 10 % neufminalin. Tissue blocks were paraffin embeddedde&SEections
were prepared and stained with H&E. Changes im tigsue were observed under an optical microscope.

RESULTSAND DISCUSSION
At the beginning, there was no significant diffezerin the body weight of all groups of mice. Affeeding with
high fat diet containing hydrogenated oils for nimeeks, 10 mice were randomly selected as the imegatntrol

group (group N). The average weight of mice in grdiwas 21.76 % higher than that of group C, meaire
successful preparation of the obese model.
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Fig.1: The aver age bady weight of each experimental group

(Note: C: Control group, N: Negative control groép,Positive control group, G: Instant Pu-erh gresangroup, R:
Instant Pu-erh raw tea group. 1,2,3 representsriegium and high dose groups.)

Tab.2: Theeffect of instant Pu-erh tea on body weight of experimental mice

Groups Dose groups Initial weight ~ Experimental ffivaight
Gl 40.74+1.28 40.70+2.69
Instant Pu-erh green tea group G2 40.83£1.83 3213+
G3 40.63+2.04 37.42+2.97*
R1 41.03+1.79 40.83+2.43
Instant Pu-erh ripe tea group R2 41.48+2.75 38.7%#3
R3 41.12+1.62 38.04+1.82**
Positive control group P 40.86+2.05 39.82+3.48*
Negative control group N 41.20+1.76 44.35+2.17
Control group C 33.92+1.65 36.68+2.30

(Note: Compared with the N group, * indicates P <0.05, ** indicates P <0.01)

Giving test substance 27 days, it can be seen Figm: Most of the mice given the test substandbeastart of the
weight there is a slight upward trend, which maydbe to the small mouse is still in the growth stabhis may be
due to mice weight will be increased due to thetiooed intake of high lipid diet. In the 6 dayseafadministration
of the test substance, the weight of mice begatetdine. And with the extension of treatment timeight loss
effect is more obviously. L-carnitine was used asifve control, which has lower effect on body gfiin mice.
But the process of administration in mice is rekff large weight fluctuations.

As shown in Tab.2, after 27 days of the experimtm,body weight of group P was significantly (p.G%) lower

than that of group N. Body weight of mice fed wigedstuff and intragastric administration instantdPh tea was
also lower than that of the group N. The weighsleffect of instant Pu-erh tea on obese mice was dependent.
The best weight loss group was group G3 and R3se/final body weight were even lower than the ahitveight.

The weight of the instant Pu-erh tea group also thaddowntrend with the increasing dose. Howevemmared

with the group N, the G1 and R1 group had no reataekdifference (p > 0.05). With the doses incregsthe

G2,G3,R2 and R3 groups had a large difference®).

Various plant hydrogenated oils were heavily usedarious occasions, such as peanut butter. Theralso many
items prepared with partially hydrogenated oil, gaaine and vegetable oil. These hydrogenated oit¢ain trans
fatty acids [5] and it has been shown that longatettake of hydrogenated oils are harmful to hurady [6].

Experimental mice were fed with feedstuff and igastric administration instant Pu-erh tea for 2ysdaand
weighed twice a week. During this period, the weighexperimental mice changed obviously, and therage
body weights of mice in group G and R were all lotfean that of group N. Moreover, compared with gneup P,
the weight of mice intragastric administration ardt Pu-erh tea was generally lower in a dose depéndanner.
The result showed that instant Pu-erh tea did bhaslanming effect, and the effect is better thaat tf L-carnitine,
a body loss drug currently on the market [7].
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indexes were assayed and the liver tissues wemegsed and subjected to pathological study. Seioohémical
parameters have been analyzed, including totalesheiol (TC), triglyceride (TG), LDL-C and HDL-CJels,
alanine transaminase (ALT), and aspartic transasein@ST) activity [8]. The results showed in Figi@stant
Pu-erh tea lowered the levels of TC, TG, and LDinGerum. At the same time, the treatment incretisedevel of

At the 13th week of the experiment, after fastinog 2 hours, all mice were taken blood. The serimoHgmical
HDL-C in serum and lowers the enzyme activity off/Adnd AST.

Qing-xiong Meng et al

Fig.2: The serum activity in instant Pu-erh tea intragastric administration group
(Note: C: Control group, P: Positive control group, N: Negative control group. 1,2,3 represents low, medium and high dose groups. Compared

indicates P <0.001. Compared with the P group,

#p<0.05 ##p<0.01 ##p<0.001.)

indicates P <0.01, ***

with the N group, * indicates P <0.05, **

With the treatment, the serum biochemical pararsateuld be close to the values of normal and hegaltice. As

shown in Fig.3, these effects were consistent.
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R3

Fig.3: Theliver histopathology of each experimental group
(Note: C: control group; N: negative control group; P: positive control group; R: instant Pu-erh tea group.)

Observed under a microscope, the livers of therezded mice had no obvious difference from theriwof control
group C. There were no signs of fatty liver in thgsoups. In contrast, fatty liver diseases weeentiost serious in
group N. Compared with group N, the mice liverussiamage was minor in group P, but was still ns@m@ous
than group C. The liver tissue injury in instantéth tea group was significantly lower. Their laddrumorphology
was essentially normal without any obvious pimeldbig.3).

CONCLUSION

A long-term intake of high fat diet containing hgdenated oils causes excessive weight gain in mésglting in
the increasing of TG, TC, and LDL-C in serum. Thsults showed that instant Pu-erh tea decreaseth Set, TG,
LDL-C and HDL-C levels and normalized ALT and ASttigity. The more the instant Pu-erh tea in thet die
treated groups, the better the effect of weight los these mice, indicating that the tea was wgrkim a
dose-dependent manner [9]. Indeed, instant Puegrth@ve a slimming effect, and the effect is bdttan that of
current drug L-carnitine.

In this study, obese mice were induced by the @betaining trans fatty acids. This induction metmoighicked the
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occurrence of obese human by diet with excessitg d&ids. Previous studies on the weight losirfigatfof Pu-erh
tea were generally carried out using tea extrad}.[However, there was a huge variation in the vageties,
processing, storage and the leaching conditionsthen tea extraction, etc. Thus, repeatability anddigg
significance are limited in these studies. Theenirstudy used a solid instant tea of standardinatent, which can
guarantee the reliability of the experimental datal the standardization of the dietary intake. &fiective dose
range and optimum intake dosage of Pu-erh tea éghw losing and lipid-lowering of obese mice atedged and
identified. This experiment not only confirmed tliaé high fat diet containing trans fatty acids wasmful to the
human body, but also made a detailed researchhéorffective dosage of instant tea. Thereforeravided a
reference for further research on the obesity prééme and lipid-lowering efficacy of the Pu-erh teand laid the
theoretical foundation for its application.

REFERENCES

[1] Meng L.H., Luo N. and Mi JBiomedical and Environmental Sciences, Vol.24, No.1, pp.22-3®011.

[2] Cao Z.H., Gu D.H., Lin Q.Y., et akhytotherapy Research, Vol.25, No.2, pp.234-238011.

[3] Lei F., Zhang X.N., Wang W., et dhternational Journal of Obesity, Vol.31, No.6, pp.1023-1022007.
[4] Mun E.G.., Soh J.R., and Cha Y.Baod Science and Biotechnology, Vol.16, No.1, pp.85-912007.

[5] Michas G., Micha R. and Zampelas Atherosclerosis, Vol.234, No.2, pp. 320-322014.

[6] Dhibi M., Brahmi F., Mnari A., et aNutrition Metabolism, Vol.8, No.1, pp.652011.

[7] Lv S.D., Wu Y.S., Zhou J.S., et dburnal of Chemical and Pharmaceutical Research, Vol.6, No.1, pp.246-253,
2014.

[8] Yuan H.D., Jin G.Z. and Piao G.@urnal of Ethnopharmacology, Vol.127, No.2, pp.528-532010.

[9] Lv S.D., Wu Y.S,, Li C.W., et allournal of Agricultural and Food Chemistry, Vol.62, pp.1810-1818014.
[10]LvS.D.,WuY.S., Song Y. Z., et &ood Anal. Methods, DOI 10.1007/s12161-014-9900-0.

2030



