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Abstract: The effects of Rumex patientia and
Urtica dioica on levels of blood glucose,
plasma amino acids and other parameters,
urine excreta, and liver and kidney histology
were examined in diabetic rats induced by
streptozotocin. Streptozotocin increased
blood glucose and changed the levels of
amino acids and other parameters, and

caused degenerative changes in the liver and
kidney. Rumex patientia had some protective
effect on these parameters changed by
streptozotocin, while Urtica diocia had no
protective effects.
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Introduction

From the Ebers papyrus of about 1550 BC, it is
known that certain plants were used to treat diabetes (1).
After the introduction of insulin therapy, the use of
traditional treatments for diabetes greatly declined in
western countries. However, in some developing
countries, in which conventional medicines are not deadily
available, traditional treatments for diabetes remain a
common form of therapy (1, 2). In some areas of Turkey,
plants are used still in diabetes therapy.

Streptozotocin (STZ), a N-nitroso-N-methylurea
derivative of 2-deoxy-D-glucose, is a diabetogenic agent
acting through the selective destruction of pancreatic islet
B cells (3-8). It is known that insulin increases the
transport of amino acid into the cell and increases the
degradation of proteins. It causes changes in the levels of
some amino acids. Thus, STZ has some effects on blood
and urine amino acid levels (9-11).

STZ increases the levels of serum glutamic oxalocetic
transaminase  (SGOT), serum glutamic pyruvic
transaminase (SGPT), bilirubin, blood urea nitrogen
(BUN) and serum uric acid (12, 13).

In addition, STZ displays nephrotoxic and hepatotoxic
activity (12). It has been reported that STZ caused
cataracts, necrosis of Kkidney tubules, mesongial
proliferation and hyalins of vessels in rats (14).

This paper describes a study of the effect of Rumex
patientia L. (Polygonaceae) and Urtica dioica L.
(Urticaceae) on the blood glucose and amino acid levels,
some serum and urine parameters and the liver and
kidney histology of diabetic rats induced by STZ.

Materials and Methods

Drugs and Chemicals. Commercial plant materials,
Rumex patientia grains and Urtica dioica leaves were
purchased from a herbalist in Canakkale. The R. patientia
grains (2 g) were boiled for 10 minutes in distilled water
(100 ml) and filtered. U. dioica leaves (0.5 g) were cut
into pieces, and these were put into a funnel lined with
filter paper. Boiled distilled water (100 ml) was added to
the funnel and the extract was collected. Streptozotocin
(STZ) and other chemicals from Sigma Chemicals: alkaline
phosphatase  (ALP), serum glutamic oxalocetic
transaminase  (SGOT), serum glutamic pyruvic
transaminase  (SGPT) were purchased from
Knickerbocker S.A.E. Lab. Cromotest Kits.

Animals. Male albino rats, Rattus rattus norvegicus,
aged 3 months and weighing 150-300 g were used. They
were kept in an air-conditioned room and fed a standard
commercial diet and tap water ad libitum.

Treatment. The rats were grouped according to the
following schema:
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1. Group: Control, 0.3 ml/rat physiologic saline
(0.99%) intravenous (i.v) and water orally

2. Group: 0.3 ml/rat citrate buffer i.v. and water
orally

3. Group: 2% decoction of the grain of R. patientia
orally

4. Group: 0.5% infusion of the leaf of U. dioica orally

5. Group: 65 mg/kg streptozocin (STZ) i.v. and water
orally

6. Group: 65 mg/kg STZ i.v. and 2% R. patientia
orally

7. Group: 65 mg/kg STZ i.v. and 0.5% U. dioica orally

Methods. Glucose levels from the blood of the tail
veins of the rats were measured with a glucometer
(Ames) before the experiment. Saline and citrate buffer
were injected intraperitoneally. STZ dissolved in citrate
buffer was injected intravenously. Oral treatment started
48 hours following STZ injection and lasted for 8 days. At
24 and 48 h and on the 5" and 10™ days after the
administration of STZ the blood glucose was measured in
all animals.

On the 9" day of the experiment, urine was collected
during a 24-hour period from all animals. The urine
creatinine, urea nitrogen and uric acid were determined
spectrophotometrically (spectronic 20 D). At the end of
the treatment (10" day), all the rats were anesthetized
with ether, and blood from the heart was collected into
heparinized tubes and allowed to clot at room
temperature. Plasma, separated by centrifugation, was
deproteinised for the analysis of amino acids (15). Amino

acids were detemined using HPLC, and ALP, SGOT, SGPT,
and creatinine was determined spectrophotometrically.
For the determination of amino acids, supernatants were
stored at -80°C until assayed. The HPLC system consisted
Shimadzu LC 6A HPLC, SIL 6A automatic injector unit,
Shimadzu RF 535 Fluorescence detector and CR4A
integrator. Fluorimetric measurements were taken at an
excitation wavelength of 335 nm and an emission
wavelength of 445 nm. The analysis was performed with
a flow rate of 1.5 ml/min. An adsorbosphere 5 m OPA-
HR-RP (4.6 mmx15 c¢m) reversed phase column was used
in conjunction with a C8 guard column (5u, 4.6 mmx2
cm). Five  hundred pupl  of  OPA/2-ME  (o-
phthaldialdehyde/2-mercaptoethanol) reagent was added
to the vial containing 100 ul of amino acid standard or
sample. The vial was capped, shaken and, after
derivatization for 2.5 min, 10 pl aliquots of the sample
was introduced into the HPLC column for analysis.

After the animals had been sacrified, the Kidneys and
livers were removed and fixed in buffered formaldehyde
solution for histological analysis. Paraffin sections (6 pm)
were cut, and stained with haematoxylin-eosin (16).

Statistical analysis. The results are expressed as the
mean=SE. The statistical analysis was performed by one-
way analysis of variance using the Instad 2.0 programme
(Graph Pad Software, San Diego, USA), running on a
Macintoch Computer.

Results

As shown in table 1, no statistical differences were
observed in the glucose levels of the control group
animals (group 1) at the beginning and in the course of

Table 1. Glucose levels of controls and experimental groups
GLUCOSE (mg/dl)
GROUPS n Before injection 24 hours 48 hours Sth day 10th day
1st Group
Physiologic saline 7 112.6+2.43 102.0+3.18 103.4+6.57 101.4+5.09 82.6+7.79
2nd Group
Control Citrate buffer 7 117.3+7.32 103.0£3.75 104.6+7.28 107.0+4.62 87.5+5.73
Groups 3rd Group
2% R. patientia 7 122.9+6.86 104.1+£6.19 107.3+£5.93 103.0+£6.94 95.1+7.69
4th Group
0.5% U. dioica 7 105.3+4.85 103.1+8.07 96.2+11.07 95.8+5.57 117.6+8.74
Sth Group Seksk Hkk Hkk B
Diabetic Water 6 107.7+7.19 237.9+9.83 337.8+35.13 317.5+14.84 258.5+23.31
Groups 6th Group ok o o ok
(65 mg/kg 2% R. patientia 6 98.3+8.23 257.8+10.56 249.8+9.83 244.8+17.03 182.0+25.26
STZ) 7th GFOUp sk sk kK EET]
0.5% U. dioica 7 119.0+4.91 271.4+£11.97 237.9+10.61 264.4+15.56 261.3+10.92

** p<0.01; *** p<0.001
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the experiment (24 h, 48 h, 5" and 10" day). STZ As shown in table 2, no statistical differences were
significantly increased the blood glucose levels in the 5%, determined in the blood and urine parameters of the 1%,
6™ and 7™ groups (p<0.01 and p<0.001) compared to 2", 3 and 4™ groups. In blood; Creatinine in the 5%
the control groups. Although R. patientia decreased the group (p<0.01), ceratinine clearance in the 5™ group
high glucose levels induced by STZ, these decreased levels (p<0.05), ALP in the 5™, 6™ and 7™ groups (p<0.001),
were also high in comparison with the control groups. U. SGOT in the 5™ group (p<0.01), SGPT in the 5" and 7"
dioica had no effect on the high glucose levels induced by groups (p<0.001) were significantly increased compared

STZ. to the control groups. Urine volume in the 5% (p<0.001)
Table 2. The levels of some blood and urine parameters in the experimental groups.
BLOOD URINE
GROUPS ALP SGOT SGPT Creatinine Creatinine Creatinine Volume Urea Uric Acid
Clearance Nitrogen
n (U (Un) (U/L) (mg/dl) (ml/min) (mg/dl) (ml) (mgy/dl) (mg/dl)

1st Group

(Physiologic saline) 7 43.86+4.83 54.86+2.81 9.43+1.09 2.99+0.07 0.15+0.02  83.87+4.85 7.07+1.19 2145.1+175.3 8.00+1.35
2nd Group

(Citrate buffer) 7 37.80+3.76 62.28+3.57 13.00+0.85 2.96+0.10 0.19+0.02  81.49+7.22 9.29+1.30 1968.6+108.2 7.43+1.25
3rd Group

(2% R. patientia) 7 23.80+3.76 62.28+3.57 10.00+0.53 3.63+0.25 0.13+0.03  85.40+10.40 3.79+0.66 2470.9+235.1 15.75+2.47
4th Group

(0.5% U. dioica) 7  46.00+1.67 67.4+8.37 12.20+1.46 3.11+0.06 0.10+0.03  35.74+5.63 8.20+1.83 1876.6+203.5 3.80+1.02
Sth GrOUp kkk k% *kk *% * kkk kkk
(water) 6 143.6+6.7 81.16+£13.6 28.30+6.03 4.10+0.30 0.35+0.02  20.63+2.40 17.75+2.40 1891.7+63.59 4.00+0.45
6th Group ok

(2% R. patientia) 6 95.90+19.7 50.16+7.18 11.50+0.89 2.99+0.27 0.15+0.03  63.13+7.70 3.71+1.06 2303.0+249.2 10.86+1.75
7th Group Kok e skosk ok

(0.5% U. dioica) 6 82.90+11.9 74.16+2.55 25.50+3.07 3.86+0.32 0.28+0.15  48.56+9.65 11.58+1.86 2121.3+286.8 7.17+2.63

% p<0.05  *:p<0.01  *** p<0.001

Table 3. Effect of R. patientia and U. dioica on plasma amino acids levels in strepozotocin (STZ) induced diabetes in rats (nmol/ml).
Arpartic Glutamic Serine Histidine Glycine Threonine
acid acid

1st Group (control)

Physiologic saline 9.21+0.24 83.11+3.16 142.41+£7.15 37.83x2.16 191.27+4.66 165.28+6.71
2nd Group

Citrate buffer 10.08+0.53 83.14+3.81 131.40+6.83 42.02+2.84 194.02+8.66 150.21+6.07
3rd Group

2% R. patientia 7.59+0.43 83.58+5.15 128.18+9.32 39.07+2.03 167.27+6.74 174.17+£8.51
4th Group

0.5% U. dioica 8.42+0.26 80.68+5.11 140.22+7.75 49.40+3.97 159.52+4.68 172.67+5.95
Sth Group * * * * *

STZ+Water 5.43+0.55 40.13+2.65 112.63+5.84 59.51+4.98 146.20+12.4 185.54+7.71
6th Group * * *

STZ+2% R. patientia 7.19+0.37 45.51+4.19 140.64+3.76 57.25+2.17 182.37+8.34 201.31+£8.34
7th Group * *

STZ+0.5% U. dioica 6.04+0.30 60.07+7.12 130.24+4.09 59.15+5.82 151.40+12.1 153.06+9.68

* p<0.01, ** p<0.001
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Table 3 continue

Tyrosine Methionine Valine Phenyl- Isoleucine Leucine Lysine
alanine

1st Group (control)

Physiologic saline 59.66+3.65  36.85+2.24 139.78+5.12 48.94+2.07 81.01+£3.16 127.19+4.76  334.56+12.98
2nd Group

Citrate buffer 57.31+4.19  36.50+2.23  135.03+4.03 47.84+2.65 79.91+2.16  132.53+11.32 296.45+21.23
3rd Group

2% R. patientia 63.23+4.27  35.02+2.09  145.45+8.19 46.51+2.86 83.65+6.58  166.27+42.31 285.00+28.78
4th Group *

0.5% U. dioica 77.17+3.64  B54.57+4.49 145.26+10.87  58.34+3.97 80.64+5.11 126.57+6.83 229.22+24.27
Sth Group * * * *

STZ+Water 48.59+3.58  38.76+2.15  245.84+16.98  71.07+3.61 111.25+6.45 192.22+12.10 268.83+19.81
6th Group * *

STZ+2% R. patientia 50.94+2.27  51.52+4.15 201.53+14.14  62.57+4.75 83.37+4.36  140.65+14.37 282.03+15.16
7th Group ¥ sk £ Hk sk sk

STZ+0.5% U. dioica 77.76£8.00  60.85+4.93 348.13+12.33  77.89+7.27 182.90+12.52 242.38+17.62 188.64+18.52

* p<0.01, ** p<0.001
Figure 1. Section of liver from an animal

treated STZ+U. dioica. Low

level

hyperaemia, cell
infiltrations,

hydropic

degeneration. H.E.

and 7™ groups (p<0.01) had significantly increased, while
urine ceratinine was lower in the 5" group (p<0.001).

Table 3 shows the plasma amino acid levels
determined by HPLC. STZ caused a decrease in the levels
of aspartic acid, glutamic acid, serine and glycine; and
increased the levels of histidine, valine, phenylalanine,
isoleucine and leucine. R. patientia induced a slight,
nonsignificant decrease in these parameters. U. dioica
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caused an additional increase in the levels of valine,
phenylalanine, isoleucine, leucine and lysine.

No significant histological changes in the liver and
kidney were seen in the 1%, 2" and 3™ groups. Although
cell infiltrations and a few sinusoidal congestions were
seen in the 4™ group, the histologic appearance of the
livers was similar to the control group. Furthermore in
the Kkidneys of this group there were some hyperaemic
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areas. In the livers of the 5th group, cell infiltrations, low
level sinusoidal congestions and hydropic degeneration in
some hepatocytes were observed. The proximal and distal
tubules of Kidneys in this group contained some
degenerative changes and some hyperaemic araes. In the
6™ group, the livers and kidneys were similar to the 5%
group. The livers in the 7" group receiving STZ and U.
dioica exhibited low level hyperaemia and cell infiltration,
and hydropic degeneration in some hepatocytes (Fig. 1).
The proximal and distal tubules of the kidneys exhibited
degenerative alterations and hyperaemia (Fig. 2).

Discussion

Single dose administration of STZ produces
diabetogenic effects in the first 24 hours in rats (8, 17).
It also showed effects at 30 minutes in studies of
perfused rat pancreas (6, 12, 18), In the present study, it
was found that glucose levels increased significantly 24
hours after STZ administration. R. patientia decreased
the high STZ-induced glucose levels. However, these
levels were still significantly high compared to the control
group (group 1).

Piyachaturawat et al. (1991) reported that STZ
exhibits nephrotoxic and hepatotoxic activity. It was
suggested that its effects on the kidney and liver and its
function in excretion and metabolism respectively. It has
been reported that diabetes causes an increase in urine

Figure 2. Section of kidney from an

animal treated STZ+U. dioica.
Degeneration of distal and
proximal tubules and
hyperaemia H.E.

volume, creatinine, ALP, SGOT and SGPT (7, 9, 13). In
the present study, STZ caused increases in these
parameters, while these parameters were decreased by R.
patientia compared to control group levels. U. dioica was
either less effective. Some authors have reported an
increase in valine, isoleucine and leucine concentration,
and decrease in the serine, threonine and glycine
concentration in the urine and blood of diabetes mellitus
patients. Their glycemia levels were not measured (9,
19). STZ also, has similar effects (20). In the present
study, an increase in histidine and phenylalanine was
observed, and there was a decrease in aspartic acid and
glutamic acir levels. This is different from the findings of
other studies (9, 19-24). Except for the glutamic acid,
histidine and valine, the amino acid levels were similar to
the control group levels with R. patientia, while U. dioica
had no effect on these levels changed by STZ. Our
histological results confirm the results from urine and
blood. R. patientia has a much less protective effect on
nephrotoxicity and hepatotoxicity induced by STZ. But U.
dioica had no protective effect, and it even caused an
increase in nephrotoxicity.

As a conclusion, Urtica dioica used as a traditional
medicine has no effect on diabetes. Moreover, it causes
some side effects in the kidney and liver. However, Rumex
patientia has a minor effect on diabetes induced by STZ
and has not side effects.

231



The Effects of Rumex patientia L. and Urtica dioica L. on Some blood and Uring Parameters, and Liver and Kidney Histology in Diabetic Rats

References

1.

232

Swanston-Flatt SK, Day C, Bailey CJ,
Flatt PR. Traditional plant treatments
for diabetes. Studies in normal and
streptozotocin diabetic mice.
Diabetologia, 33: 462-464, 1990.

Jain RC, Vyas CR, Mahatma OP.
Hypoglycaemic action of onion and
garlic. Lancet, 29: 1491, 1973.

Altug T. Kuclk M, Bulur T, Devrim AS.
Izole sigan pankreas perflizyonunda
streptozotocinin etkileri. Diabet Yilligi,
3: 23-26, 1985.

Degirmenci |, Bagaran A, Oztiirk M,
Yimazer S. The effects of NAD+ and
Caz+ on the insulin secretion. J. Health
Sci. 7: 1-12, 1995.

Ledoux SP, Wilson GL. Effects of
streptozotocin on a clonal isolate of rat
insulinoma cells. Biochem. Biophysica
Acta 804: 387-392, 1984.

Degirmenci |, Basaran A. Izole sican
pankreas perflizyonunda klopropamid
ve streptozotocinin instlin biyosentezi
ve salinimina etkileri. Anadolu Tip
Dergisi 13(2): 1-9, 1991.

Junad A, Lambert AE, Orci L, Pictet R,
CGonet AE, Ronald AE. Studies of
diabetogenic action of streptozotocin.
Proc. Soc. Exp. Biol. Med. 126: 201-
205, 1967.

Stauffacher W, Burr |, Gutzeit A,
Beavein D, Veleminsky J, Renold AE.
Streptozotocin diabetes: Time course of
irreversible b-cell damage: Further
observations on  prevention by
nicotinamide (34439). Proc. Soc. Exp.
Biol. Med. 133: 194-200, 1970.

Efe B, Basaran A, Vardereli E, Kirac S,
Dinger S, Harmanci A, Eren Z,
Diabetes
aminoasitler. Endokrinolojide
Yoneligler, 5: 36-43, 1992.

Erenoglu  E. mellitus'ta

10.

Sasaki M, Sato K et al. Rapid changes
in urinary serine and branched-chain
amino acid excretion among diabetic
patients during insulin treatment.
Diabetes  Research  and
Practice. 5: 219-224, 1988.

Clinical

Lowry M, Hall DE, Hall MS, Brosnan
JK. Renal metabolism of amino acids in
vivo: studies on serine and glycine
fluxes. Am. J. Physiol. 252(21): F304-
309, 1987.

Piyachaturawat P, Poprasit  J,
Glinsukon T. Gastric mucosal secretions
and lesions by different doses of
streptozotocin in rats.
Letters, 55: 21-29, 1991.

Toxicology

Asayama K, Nakane T, Uchida N,
Hayashihe H, Dobashi K, Nakazawa S.
Serum  antioxidant  status  in
streptozotocin-induced Diabetic  Rat.
Horm. Metab. Res. 26: 313-315,
1994,

Altug T. Giizel O, Bastar |, Bulur T. Ocal
T, Kucuk M, Devrim S. Cesitli deneysel
diabet modellerimizin ozellikleri. Sisli
Tip Gunleri 3. Kongresi, 24-25 Mayis
1984, Nurettin Uycan Cilt ve Basim
Sanayi A.S. lIstanbul, s. 112-121,
1985.

Rajendra W. High performance liquid
chromatographic ~ determination of
amino acids in biological samples by

precolumn derivatization with
opthaldialdehyde. Journal of Liquid
Chromatography 10(5): 941-955,
1987.

Bancraft JD, Stevens A. Theory and
practice of histological techniques.
Churchill Livingstone, Edinburgh,
London and New York, 1977, pp. 240-
245.

19.

20.

21.

22.

23.

24.

Rakieten N, Gordon BS, Beaty A,
Cooney DA, Davis DR, Schein PS.
Pancreatic islet cell tumors produced
by the combined action of
streptozotocin and nicotinamide. Proc.
Soc. Exp. Biol. Med. 137(2): 280-
283, 1971.

Slonim AE, Surber ML, Page DL, Sharp
RA, Burr IM. Madification of chemically
induced diabetes in rats by vitamin E.
J. Ciln. Invest. 71: 1282-1288, 1983.

Wahren J, Felig P. Cerasi E. Luft R.
Splanchnic and peripheral glucose and
amino acid metabolism in diabetes
mellitus. J. Clin. Invest. 51: 1870-
1875, 1972.

Verhaeghe J, Peeters TL, Vandeputte
M. Rombonts W, Bouillon R, Van
Assche FA. Maternal and fetal
pancreas in the
spontaneously diabetic 3B rat. Biol.
Neonate 55: 298-308, 1989.

endocrine

Felig P. Marlish E, Cahill GF. Plasma
amino acid levels and insulin secretion
in obesity. New. Eng. J. Med. 28: 811-
816, 1969.

Felig P, Wahren J, Hendler R, Brundin
T. Splanchnic glucose and amino acid
metabolism in obesity. J. Ciln. Invest.
53: 582-590, 1974.

Roseland BI. Effects of insulin on free
amino acids in plasma and the role of
the amino acid metabolism in the
ethiology of diabetic microangiopathy.
Biochem. Med. Metab. Biol. 49: 375-
391, 1993.

Armstrong MD, Stave U. A study of
plasma free amino acid levles. Il
Variation during growth and aging.
Metabolism 22(4): 571-578, 1973.



