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Co-administration of Aloe vera with Adjuvants Attenuate Beryllium Induced
Alterations in Renal Biochemistry and Acute Renal Injury in rats

NAROTTAM DAS AGRAWAL
Department of BIOCHEMISTRY, RAJKIYA MEDICAL COLLEGE, JALAUN (ORAI) U.P., India

Objectives: Beryllium is highly toxic to living system, induces oxidative stress, damage to kidney
and alters the normal physiological process. Thus, therapeutic efficacy of Aloe vera with adjuvants
(piperine and curcumin) was investigated against beryllium induced alterations in renal biochemistry
and acute renal injury in rats.

Methods: Be(NO3): at doses of 1.0 mg/kg, i.p. once a day, daily for 5 weeks were administered in
female Wistar albino rats followed by the treatment of Aloe vera (150 mg/kg, p.o) alone and in
combination with piperine (2.5 mg/kg, p.o.), and curcumin (5.0 mg/kg, p.0.), once a day, daily for 1
week. Blood sugar, glycogen, G6Pase, G6PDH, urea, uric acid, creatinine, acid phosphatase, alkaline
phosphatase, ATPase, markers of oxidative stress, and histopathogical and ultramorphological
alterations were monitored.

Results: Beryllium induced renal damage by elevation of acid phosphatase, G6PDH activity and
disturbed kidney function by elevation of urea, uric acid creatinine. Beryllium decreased blood sugar,
glycogen, alkaline phosphatase, G-6-Pase and ATPase activity. Beryllium enhanced lipid peroxidation,
depleted reduced glutathione and altered the histoarchitecture of kidney. Antioxidant enzymatic
activities of SOD, GR and GST decreased in beryllium intoxication together with deposition of
beryllium in kidney. Histologicaly, constriction of glomeruli, tubular hypertrophy, heavy vacuolation,
degenerated glomerulus, lymphocytic infiltrations and disrupted endothelium of filter membrane with
more number of fenestrations between pedicles were observed. Therapy with Aloe vera showed
improvement, however combination of Aloe vera with piperine and curcurmin were found better over
monotherapy against beryllium induced acute renal injury, oxidative stress, and restored the
architecture of kidney as observed by light microscopy and electron microscopy.

Conclusions: There is no significant difference observed between combination therapy of Aloe vera
with Piperine and Aloe vera with curcumin, still combination of Aloe vera with piperine is considered
better against beryllium induced renal injury if dose economy is concerned.
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Light and Electron microscopy of Kidney
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Light Microscopy (A-D, 100x, 400x): A- Nommal Control, B- Be, C- Be + AV+ Pip, D- Be + AV+ Car

Electron Microscopy (E-H): E- Nomnal Control (3500x), F- Be (3500x), G- Be + AV+ Pip (2800x),
H- Be + AV+ Cur (1100x)
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Beryllium induced alterations in renal biochemistry

Table 1: Effect of Aloe vera with piperine and curcumin in attenuation of beryllium induced alterations In renal biochemistry

Groups LPO GSH S0D GR G6PDH Urea | UricAcid | Creatinine | ALPase ATPase
(nmoles of | (umolefg) | (Uhmg | (mmolefm | (mmole/mi [ (mg/dl) | (mg/di) (mg/dl) | (mgPi/100 | (mgPY100
TBARS/ protein) in/mg n/mg g/h) g/min)
mg protein) protein) | protein)
Control 0454002 |68+049 | 584358 |614042 |174169 (304262 | 1.04008 | 0304002 | 24124136 | 1821 +115
Be per se 132 40.08° | 484029 | 40+3.02" | 4.0 +0.28" | 30 +2.88" | 50 12.88° | 2.9 40.4° | 0.60 0.05° | 1170 +81° | 1271 469"
Be +AV 087 £0.06° (544036 (434306 |52#030° |244230 (444278 | 1740.11°| 05040.02 | 1620 +115* | 1471100
(%Protection) | (51,7%) (30.0%) |[(66%) |{57.1%) [(46.1%) (30.0%) (63.1%) (33.3%) | (36.2%) (36.3%)
Be + Pip 0834005 |[574035 |414288 |[50+4028° | 284230 |40+288" | 1.940.12° | 0504002 | 1450481* | 1524 £115
Be +Cur 087 40.05° [5.14033 |48+288 [494026* |27+4265 | 394272 [2040.15* | 0504002 [1300481 | 1371481
Be+ AV+Pip [0670.04° |654050° | 56+376* | 584052 | 205+1.74* [35£256° | 1340.11° | 04040020 | 19304115 | 1618 £118°
(%Protection) | (74.7%) (85.0%) |(888%) |[(85.7%) |(73.0%) {75.0%) (84.2%) (66.6%) | (61.1%) (63.1%)
Ber AV+Cur [ 0654005 |644036° | 534335 | 574038 |21 £165* [344296° | 14:0.08° | 0414003 | 1885115 {1503 £116°
(%Protection) | (77.0%) (80.0%) | (722%) |(80.9%) |(69.2%) [(80.0%) | (78.9%) | (63.3%) [(57.5%) (39.5%)
?Eeﬁfe; BHe | 3wt | sorf | am® | am® | ss0® | 1980° | su® 15.4% 297*

Values are mean + SE from six mlsinmh?oup. P value Be vs control at * <0.05;  <0.01; © <0,001; P value treatment vs Be at *<
0.05;°<0.01;°<0.001 for student’s 1 test; ®significant (analysis of variance) F= P< 0.05. Abbreviations: Be= Beryllium Nitraie; AV=
Aloe vera, Pip =Piperine, Cur = Curcumin, LPO = Lipid peroxidation, GSH = Reduced Glutathione, SOD= Superoxide dismutase, GR=

Glutathione Reductase, GEPDH = Glucose 6 phosphate dehydrogenase, ALPase = Alkaline phosphatase, ATPase = Adenosing

triphosphatase.






