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Effect of Fermented Guava (Psidium guajava L.) Leaf
Extract on Hyperglycemia in Low Dose
Streptozotocin-induced Diabetic Mice
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Sang-Wook Moon?, Deok-Bae Park’, and Se Jae Kim*
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Abstract The effects of dried and fermented guava (Psidium guajava L.) leaf extracts on blood glucose levels were
investigated in low-dose streptozotocin(STZ)-induced diabetic mice. Fermented guava leaf extract (500 mg/kg/day)
significantly decreased the fasting blood glucose levels after 2-4 weeks of treatment and improved the impaired glucose
tolerance in STZ-induced diabetic mice. On the other hand, dried guava leaf extract lowered the blood glucose levels and
improved glucose tolerance two weeks after treatment, but exacerbated STZ-induced high blood glucose levels three and
four weeks after treatment. Histological and immunohistochemical observation showed that fermented guava leaf extract
treatment improved STZ-induced pancreatic beta-cell damage, but dried guava leaf extract did not affect the damage to
the beta-cells. These results suggest that fermented guava (Psidium guajava L.) leaf extracts improve the hyperglycemia
by protecting the pancreatic beta-cells from damage in STZ-induced diabetic mice.
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Fig. 1. Effects of the dried guava leaf extract (A) or fermented
guava leaf extract (B) on HIT-TI15 cells viability. *p < 0.05,
#*p < 0.01 compared to control.
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Fig. 2. Effects of the dried guava leaf extract (A) or fermented
guava leaf extract on fasting blood glucose level in low dose
streptozotocin-induced mice. Each of the values is expressed in
terms of mean = SE. Statistical analyses were conducted using
Duncan’s multiple range test (n=235). Letters indicate significant
difference at p < 0.05.
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Table 1. Body weight, food intakes and food efficiency ratio (FER) in streptozotocin-induced diabetic mice after oral administration of

dried guava leaf extract (A) and fermented guava leaf extract (B)

Group Initial weight Final weight Change of body weight Food intake FERD
@ (© @ (€
Normal 424+ 1.50 44.7+1.23" 23+0.68 43.8+£9.26 0.05+0.02¢
STZ 442+2.27 39.64 = 1.11™ 456+ 144 39.6+9.05 -0.12 £ 0.04°
STZ+A 46.0+1.77 37.13 £ 1.70° 587+ 1.9 37.7+£72 -0.15+0.05"
STZ+B 457+ 1.87 42.4+0.55" 23.18+2.0° 33.0+4.56 -0.10=+0.06"

abe,

: indicate significant difference at p<0.05 vs. cach normal group.
YFER: food efficiency ratio = body weight gain (g)/food intake (g

Each of the values is expressed in terms of mcan + S.E. Statistical analyses were conducted using Duncan’s multiple range test (n=5).
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Fig. 3. Glucose tolerance test in low dose streptozotocin-induced
diabetic mice administered with the dried guava leaf extract (A)
or fermented guava leaf extract (B). Fach of the values is
expressed in terms of mean= SE. Statistical analyses were
conducted using Duncan’s multiple range test (n=135). Letters
indicate significant difference at p < 0.03.
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Fig. 4. The histology of pancreatic islet cells in low dose streptozotocin-induced diabetic mice administered with the dried guava leaf
extract (A) or fermented guava leaf extract (B). A representative results (X 400) is shown for the hematoxylin-eosin staining (left panel) and
insulin immunohistochemical analysis (right panel) performed with pancreatic tissue sections derived from normal group (group A) and STZ-
induced diabetic mice (group B, C and D). B: STZ-group, C: Guava A + STZ-group, D: Guava B + STZ-group.



8% Streptozotocin®. % f2¥l B wel AFolA wE Topl o) FEE| LY o)A &) 683

U FEES W AT £ G FA oA B A7

1,
H
rie
wn)
y
Ho
ki
)
of
o
2l
e
0%
AN
2
>

AT AR A EAlRlH P ARI2003)e] A
e

o
rat

1. Yoon JW, Kim CJ, Park CY. McArthur RG. Effect of environ-
mental factors on development of insulin-dependent diabetes mel-
litus. Clin. Invest. Med. 10: 457-469 (1987)

2.Nepom GT. A unified hypothesis for the complex genetics of
HLA association with IDDM. Diabetes 39: 1153-1157 (1990)

. Begum S, Hassa SI, Siddiqui BS, Shaheen F, Ghayur MN, Gilani
All. Triterpenoids from the leaves of Psidium guajava. Phy-
tochemistry 61:399-403 (2002)

4. Lozoya X, Reyes-Morales H, Chavez-Soto MA, Martinez-Garcia
Mdel C, Soto-Gonzalex Y, Doubova SV. Intestinal anti-spasmodic
effect of a phytodrug of Psidium guajava folia in the treatment of
acute diarrheic disease. J. Ethenopharmacol. 83: 19-24 (2002).

5. Meckes M, Calzada F, Tortoriello J, Gonzalez JL, Martinez M.
Terpenoids isolated from Psidium guajava hexane extract with
depressant activity on central nervous system. Phytother Res. 10:
600-603 (1996)

6. Lozoya X, Meckes M, Abou-Zaid M, lortoricilo J, Nozzolillo I,
Arnason JT. Quercetin glycosides in Psidium guajava 1. leaves
and determination of spasmolytic principle. Arch. Med. Res. 25:
11-15 (1994)

7. lanaka T, Ishida N, Ishimatsu M, Nonaka G, Nishioka I. Tannins
and related compounds. CXVI. Six new complex tannins, guajav-
ins, psidinins and psiguavin from the bark of Psidium guajava 1..
Chem. Pharm. Bull. 40: 2092-2098 (1992)

8. Morales MA, Tortoriello J, Meckes M, Paz D, Lozoya X. Cal-
cium-antagonist effect of quercetin and its relation with spas-
molytic properties of Psidium guajava 1.. Arch. Med. Res. 25:
17-21 (1994)

9. Lozoya X, About-Zaid MM, Nozzilillo C, Arnason JT. Spas-
molytic effect of the methanolic extract of Psidium guajava.
Planta Medica. 56: 686-689 (1990).

10. Cheng J1, Yang RS. Hypoglycemic effect of guava juice in mice

and human subjects. Am. J. Chin. Med. 11: 74-76 (1983)

(98]

11.

12.

20.

21.

22.

Ojewole JA. Hypoglycemic and hypotensive effects of Psidium
gulgava Linn. (Myrtaceae) leaf aqueous extract. Methods Find.
Exp. Clin. Pharmacol. 27: 689-695 (2005)

Yusof RM, Said M. Effect of high fibre fruit (Guava-Psidium
guajava L.) on the serum glucose level in induced diabetic mice.
Asia. Pac. J. Clin Nutr. 13: S135 (2004)

.0Oh WK, Lee CH, Lee MS, Bae EY, Sohn CB, Oh HC, Kim BY,

Ahn JS. Antidiabetic eftects of extracts from Psidium guajeva. J.
Ethnopharmacol. 96: 411-315 (2005)

. Choi SB, Park CH, Choi MK, Jun DW, Park S. Improvement of

insulin resistance and insulin secretion by water cxtracts of
Cordveeps militaris, Phellinus linteus, and Paecilomyces tenuipes
in 90% pancreatectomized rats. Biosci. Biotechnol. Biochem. 68:
2257-2264 (2004)

.Cho JH, Cho SD, Hu H, Kim SH, Lee SK, Lee YS, Kang KS.

The roles of ERK 1/2 and p38 MAP kinases in the prevention
mechanism of mushroom Phellinus linteus against the inhibition
of gap junctional intercellular communication by hydrogen perox-
ide. Carcinogenesis 23: 1163-1169 (2002)

.Kim SH, Song YS, Kim SK, Kim BC, Lim CJ, Park EH. Anti-

inflammatory and related pharmacological activities of the n-
BuOIl subfraction of mushroom Phellinus linteus. J. Lthnopbar-
macol. 93: 141-146 (2004)

.Kim DI, Choi IlJ, Bae EA, Han MJ, Park SY. Effect of artifi-

cially cultured Phellinus linteus on harmful intestinal bacterial
enzymes and rat intestinal a-glucosidases. J. Food Hyg. Safety
13:20-23 (1998)

JJunod A, Lambert AE, Orci L, Pictet R, Gonet AE, Renold AF.

Studies of the diabetogenic action of streptozotocin. Proc. Soc.
Exp. Biol. Med. 126: 201-205 (1967)

.Bozaln AD, Bianchi MS. Genotoxicity of streptozotocin. Muta-

tion Res. 512: 121-134 (2002)
Ahmed I, Adeghate E, Cummings E, Sharma AK, Singh I. Bene-
ficial effects and mechanism of action of Momordica charantia

juice in the treatment of streptozotocin-induced diabetes mellitus

in rat. Mol. Cell. Biochem. 261: 63-70 (2004)

Pain VM, Garlick PJ. Effect of streptozotocin diabetes and insulin
treatment on the rate of protein synthesis in tissues of the rat in
vivo. J. Biol. Chem. 249: 4510-4514 (1974)

Rossini AA, Like AA, Dulin WE, Cahill GF Jr. Pancreatic beta
cell toxicity by streptozotocin anomers. Diabetes 26: 1120-1124
(1977

23, Preston AM, Tome J, Morales JJ, Milan L, Cuevas AA, Medina

24.

25.

J, Santiago JA. Diabetic parameters 58 weeks after infection with
streptozotocin in rats fed basal diet supplemented with fiber, min-
cral and vitamins. Nutr. Res. 11: 895-906 (1991)

Nukatsuka M, Sakurai Il, Yoshimura Y, Nishida M, Kawada J.
Enhancement by Streptozotocin of O, radical generation by the
xanthine oxidase system of pancreatic B cells. FEBS Lett. 239:
295-298 (1988)

Kroncke KD, Fehsel K, Sommer A, Rodriguez ML, Kolb-
Bachotfen V. Nitric oxide generation during cellular metaboliza-
tion of the diabetogenic N-methyl-N-nitroso-urea streptozotocin
contributes to islet cell DNA damage. Biol. Chem. Hoppe Seyler.
376: 179-185 (1993)



