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Vitamin C in Paraquat poisoning

 روش کار

Pubmed & scopus ??????

Googlescholar  با کلمات کلیدیVitamin C    وParaquat جستجو شد تا ده
صفحه مقالات بررسی شد 

 (تا فول تکس پیدا نکردم 5) مقالات تا حد امکان فول تکس گرفته شد

یری مقالات مطالعه شد و خلاصه شد  بر اساس  اهداف ، روش کار،  یافته ها  و نتیجه گ

یان نتایج مقالات مروری که  نکته تحلیل اضافی داشتند آورده شد و انهایی که تنها به ب
سایر  مقالات پرداخته بودند حذف شد 

یتامین  مقالاتی که مطالعات مقطعی  وگزارشات انسانی بودن که  تنها اعلام شده بود که و
ده نشد ث جزو پروتکل درمانی ما بوده و به مقایسه اثر ویتامین  ث  نپرداخته بودند آور



Vitamin C

• Ascorbic acid is effective in scavenging free radicals, including hydroxyl radical, aqueous 
peroxyl radicals and superoxide anion.

• Ascorbic acid acts as a two-electron reducing agent and confers protection by 
contributing an electron to reduce free radicals  neutralizing these compounds in the 
extracellular aqueous environment prior to their reaction with biological molecules 

• Moreover, it has ability to regenerate other small molecule antioxidants, such as a-
tocopherol, glutathione and b-carotene

• High concentrations of ascorbic acid are found naturally in the fluid of the lung to protect 
against free radicals generated by toxic chemicals in air, such as ozone, sulfur dioxide, 
metal fumes and cigarette smoke

• vitamin C is  regenerating vitamin E.



Paraquat causes lung injury by oxidative stress. After 48 h of 
intraperitoneal administration of paraquat (50 mg/kg of body 
weight) to rats, the vitamin C concentration in the lungs was 
significantly decreased



A 1



A1) Effect of vitamin C on plasma total antioxidant 
status in patients with paraquat intoxication

• Main goal:

1) Effect of vitamin C (VC) on total antioxidant status (TAS) in human 
plasma 

2) usefulness of VC on TAS in the treatment of patients with paraquat
poisoning

• type: 

In vitro , pharmacokinetic , human 



• Methods 

1) various concentrations (1–100 mg/dl) of VC in pooled plasma from 
10 volunteers  and TAS was measured.

2) VC (50 mg/kg) in seven volunteers  TAC (at 0.5, 1, 2, 3, 5, 7, 9, and 
11 h) and Pharmacokinetic.

3) VC (100, 500, 1000, 3000 mg/day, and 3000 mg/8 h) in 10 PQ cases   
for 5 days TAS 1 h after each injection

A1) Effect of vitamin C on plasma total antioxidant 
status in patients with paraquat intoxication



• results

• 1) Positive correlations between vitamin C and 
TAS

• 2) in seven volunteers after injection of 3000 
mg vitamin C  Vd= 32.0,  Clearance =2.13 l/h, 
half life (T1/2)=1.0+/- 0.8 h

• 3) As the amounts of vitamin C were increased 
over 5 consecutive days in 10 PQ patients, TAS 
was increased

• All patients were recovered within mean (SD) 
21.2 (5.4) admission days 

A1) Effect of vitamin C on plasma total antioxidant 
status in patients with paraquat intoxication



• Conclusion 

• VC was a significant antioxidant as TAS in human plasma and that 
increased TAS by high doses of VC could be useful as a free radical 
scavenger for paraquat poisoned patients.

اشکالات •

شدت مسمومیت بیماران  پارا کوات مشخص نبود

  سایر درمان ها مشخص نبود

A1) Effect of vitamin C on plasma total antioxidant 
status in patients with paraquat intoxication



aimed at investigating the role of oxidative stress in pulmonary  fibrosis that was caused as the result of an acute PQ 
intoxication, by studying the effects of vitamin C on several parameters of lung lesions. 

The data has clearly shown that oxidative stress was the main mechanism of lung fibrosis that was caused by an acute 
intoxication of PQ in the studied mice and that vitamin C may be a remarkable tool for treating this type of an 
intoxication.

A2

Type:  animal model  mice



A2) Beneficial effects of ascorbic acid to treat lung
fibrosis induced by paraquat
• Method:

• Seven days after the PQ or vehicle injections, the mice received vitamin C (150 
mg/kg, ip, once a day) or the vehicle, over the following 7 days 
bronchoalveolar lavage fluid (BALF). IL-7, SOD 

• Results :

1)Vitamin C treatment reduced the number of neutrophils, macrophages and 
lymphocytes into the BALF of fibrotic mice

2) Vitamin C treatment reduced levels of IL-6, IL-17 and TGF-β in the lung 
homogenates of PQ-induced fibrosis

3) Vitamin C treatment decreased collagen deposition in the lung of fibrotic Mice

4) Vitamin C treatment increased the activity of antioxidant enzymes in the lung 
homogenates of fibrotic mice

5) Vitamin C treatment did not alter the maximum contractile response to 
methacholine in fibrotic mice



A2) Beneficial effects of ascorbic acid to treat lung
fibrosis induced by paraquat

Discussion:

• The role of vitamin C on the production of the inflammatory 
mediators is controversial and the effects seem to be dependent on 
the cell type and/or the inflammatory conditions

ایراد ها •

حجم کم نمونه •

• In this study 3 sets of experiments were carried out, using 2 animals 
in each group, totalizing 6 animals per group



Aim: examined was the ability of vitamin C, at concentrations based on the 
RDA, to protect against paraquat injury effects

Type :
Cell culture , co-treatment 

 Combining paraquat treatments with 1-, 10- or 20-fold RDA 
of vitamin C restored the percentages of live cells to control 
values (100%, 103% and 102%, respectively).

 Ascorbic acid alone resulted in percentages of live  mES cells 
similar to the control treatment

A3



Aim : this study, focused at evaluating the ameliorative effects of a 
combination of vitamin E and C therapy on liver of paraquat induced male 
albino rats.

Type= animal  , chronic toxicity ,  hepatotoxicity 

A4



A4) The Comparative Effects of Vitamin E + C on 
the Chronic Toxicity of Paraquat in Albino Rats

500mg of vitamin E weekly oral 
2000mg/l of C medicated water

one month.



A4)The Comparative Effects of Vitamin E + C on 
the Chronic Toxicity of Paraquat in Albino Rats



A4) The Comparative Effects of Vitamin E + C on 
the Chronic Toxicity of Paraquat in Albino Rats



A4) The Comparative Effects of Vitamin E + C on 
the Chronic Toxicity of Paraquat in Albino Rats

CONCLUSION
Finally, this study reveals that a combination of Vitamin E + C therapy has 

ameliorative potency on liver excretory function than protein synthetic function on 

one month weekly treatment after prolong paraquat induced liver damage in male 

albino rats. 

انتقاد 

مقاله ضعیف نوشته شده بود 

مسمومیت مزمن تنها در کبد  بررسی شده بود 

در مورد سمیت مزمن کار میکرد  نه حاد 

ود جداگانه ویتامین ها بررسی نشده بود و رژیم توام ب

ست معلوم نیست اثرات مربوط به کدامیک از ویتامین ها ا



A5



Simultaneously , low dos and high does 

A6





we aim to investigate the protective effect of ascorbic acid against 
oxidative stress in HCEC.

Type:  Cell culture , pretreatment 
animal  (rabbit ) model 

A7



A7) Topical Ascorbic Acid Ameliorates Oxidative Stress-Induced Corneal Endothelial 
Damage via Suppression of Apoptosis and Autophagic Flux Blockage

• Cell lines : 

1) The human retinal pigment epithelium cell line ARPE-19 

2) human corneal endothelial cell line B4G12 

3) rabbit corneal endothelial cells (CECs)

Study: paraquat-induced cell damage model, + pretreatment by  ascorbic acid 

• Results:

1) Ascorbic Acid Attenuates Oxidative Stress-Induced Cell Injury

2) Ascorbic Acid Ameliorates Paraquat-Induced ROS and Oxidative Stress-Induced 
Apoptosis and Autophagic Flux Blockage in B4G12 and ARPE-19 Cells



A7) Topical Ascorbic Acid Ameliorates Oxidative Stress-Induced Corneal Endothelial 
Damage via Suppression of Apoptosis and Autophagic Flux Blockage

• In Vivo Rabbit Corneal Damage Model

• Rabbits received administration of 5% ascorbic acid (284 mmol/L in BSS solution) to the 
cornea three times a day for two days. Subsequently, 25 mM paraquat (diluted in BSS, 
total 20 mL) injected into the anterior chamber 

Afterwards, the topical administration of ascorbic acid three times a day was continued 
for two days.5 mM paraquat (diluted in BSS, total 20 mL)

• Results: 

• Topical Ascorbic Acid Ameliorates Oxidative Stress-Induced Corneal Endothelial Damage 
in Rabbits

ایراد •

پیش درمان  •



this study was therefore  carried out to investigate ameliorating effect of 

antioxidant vitamins (vitamins C and E) and its combination in both pre- and 

post-treatments against PQ toxicity.

Type:  animal , pre and post-treatment 

A8



A8) Supplementation of vitamins C, E and its combination on 
paraquat-intoxicated rats: effects on some biochemical and 
markers of oxidative stress parameters
• method
groups:
1) Normal saline gavage
2) PQ (150mg /kg)
3) PQ (150mg /kg) post treated VIT C  (1000mg/Kg)
4) PQ (150mg /kg) post treated  VIT E (300mg/Kg)
5) PQ (150mg /kg) post treated  Vit c +Vit E 
6) PQ (150mg /kg) pretreated VIT C  (1000mg/Kg)
7) PQ (150mg /kg) pretreated VIT E (300mg/Kg) 
8) PQ (150mg /kg) pretreated Vit c +Vit E 



A8) Supplementation of vitamins C, E and its combination on 
paraquat-intoxicated rats: effects on some biochemical and 
markers of oxidative stress parameters

Pretreatment with vitamins C  40%
Pretreatment E  20% 
Pretreatment C+E    20%  

posttreatment with vitamins C  80%
posttreatment E  20% 
posttreatment C+E    20%  



A8) Supplementation of vitamins C, E and its combination on 
paraquat-intoxicated rats: effects on some biochemical and 
markers of oxidative stress parameters
• method

groups seconds :

1) Normal saline gavage

2) PQ (70 mg /kg) 

3) PQ (70 mg /kg) post treated VIT C  (1000mg/Kg)

4) PQ (70 mg /kg) post treated  VIT E (300mg/Kg)

5) PQ (70 mg /kg) post treated  Vit c +Vit E 

6) PQ (70 mg /kg)  + VIT C  (1000mg/Kg)pretreated (for seven days before PQ ) 

7) PQ (70 mg /kg) VIT E (300mg/Kg) pretreated (for seven days before PQ )

8) PQ (70 mg /kg) pretreated Vit c +Vit E 

9) PQ (70 mg /kg) pre and post treated  VIT C

10) PQ (70 mg /kg) pre and post treated  VIT E

11) PQ (70 mg /kg) pre and post treated  VIT C+E 



A8) Supplementation of vitamins C, E and its combination on 
paraquat-intoxicated rats: effects on some biochemical and 
markers of oxidative stress parameters

ایراد ها 

(چقدر قبل  ، چقدر بعد ) گروه ها وروش درمان خیلی واضح نبود (  1

ند  ساعت بعد از دریافت اخرین دوز حیوانات خونگیری و کشته میش24نوشته که ( 2
روز نشان میدهد 7ولی از طرفی  درصد میزان بقا را تا 

مقایسه می کند 150میلی گرم پار کوات را با 70گروه های ( 3

نتایج و جداول غیر قابل استفاده  بود 4)

مطالعه خوب طراحی شده بود وبسیار بد نوشته شده بود 5)



An pro-oxidant role of vitamin C has been suggested, but direct evidence for it is scant.
Here, we report the dual role of vitamin C on paraquat-induced lung injury, which appears to 

depend on the metal ions released from damaged cells.

Vitamin C (10 mg/kg) given at the time when the extensive tissue damage was in progress aggravated 
the oxidative damage, while it protected against the damage when given before the initiation of the 
damage.

Deferoxamine, given intraperitoneally as a bolus dose  of 50 mg/ kg, completely blocked the 

aggravation of oxidative damage by vitamin C. Moreover, deferoxamine unmasked the antioxidant 

effect of vitamin C.

Free Radical Research 
Volume 28, 1998 - Issue 1

A9 and B1



A9 &B 1) In Vivo Dual Effects of Vitamin C on Paraquat-
Induced Lung Damage: Dependence on Released Metals from 
The Damaged Tissue

• vitamin C accelerates the generation of hydroxyl radicals upto
several hundred  times by accelerating the redox cycling of Fe+++F/ 
e++ when it exists with free transition metal ions in the aqueous 
phase

 Our hypothesis is that vitamin C  given before paraquat would protect the lung by 
quenching radicals as soon as they are produced.

 When vitamin C is given to  ongoing tissue damage, it would aggravate the damage by 
interacting with free metal ions released from damaged cells to accelerate the hydroxyl 
radical production.



• Intravenous administration of 10 mg/kg 
vitamin C 5 minutes before the paraquat
injection ('pretreatment of vitamin C') 
reduced ethane production by 60.2 +/-
5.4%. 

• vitamin C given 1 hour after the 
paraquat injection ('post-treatment of 
vitamin C') increased the paraquat-
induced ethane production by 44.2 +/-
3.5%.

A9 &B 1) In Vivo Dual Effects of Vitamin C on Paraquat-
Induced Lung Damage: Dependence on Released Metals from 
The Damaged Tissue





The purpose of this study was to assess the effect of high doses of vitamin C in combination with anti-
inflammatory and immunosuppressant therapy in patients with PQ poisoning.

Type:
Human , retrospective , comparing two group

A10 & B2



A10 &B2 ) The efficacy of high doses of vitamin C in 
patients with paraquat poisoning

• hospital medical record system

• The patient selection criteria were as follows: 

age >  18 Y  

24 hours after exposure to PQ between

• A total of 229 patients were identified.

• 18 underlying disease

• 11 missing data or not dithionate test 

• 15 unknown amount of  ingested PQ

• 10 unknown time of exposure

• 32 referred to other hospital

• 9 non oral 



A10 &B2) The efficacy of high doses of vitamin C in 
patients with paraquat poisoning

• A total of 134 patients were finally identified.

 57 patients
 January 2004 and September 2005 
 gastric lavage 
 12.5 g of Fuller’s earth was given through a nasogastic

tube every 2 hours five times.
 infusion  of 10 mg of dexamethasone q8h  for 14 days.   

1 g of cyclophosphamide in 200 ml of 5% dextrose saline 
(DS) given for 2 days,

 1 g of methylprednisolone in 200 ml of 5% DS infused 
for 3 days.  

 morphine  for pain  .
 furosemide + fluid   urine output  1ml/kg/h

 77 patients
 Between October 2005 and January 2008 r
 received the same  treatment plus a high-dose regimen 

of vitamin C for 14 days after admission. 
 One gram of vitamin C in 500 ml of 5% DS was infused as 

a loading dose, and then 4 g of vitamin C was infused 
daily for 14 days.

To keep the vitamin C from being exposed to light, the
vinyl bag and the line of the vitamin C were wrapped in
a dark bag.



The efficacy 
of high 
doses of 
vitamin C in 
patients 
with 
paraquat
poisoning



A10 &B2) The efficacy of high doses of vitamin C in 
patients with paraquat poisoning

 No significant difference in mortality 

 No significant difference in the survival 

time 

 No significant difference in the hepatitis 

and hypoxia

 The most common complication was 

acute kidney injury followed by hypoxia.

 It is interesting to note that,

although there were no differences in the 

serum peak level of Cr, the incidence of 

acute kidney injury was higher in group 1 

than in group 2( VIT C).



A10 &B2) The efficacy of high doses of vitamin C in 
patients with paraquat poisoning

 High-dose vitamin C treatment was significantly associated with an increase of the survival of patients with PQ 
poisoning,

 serum PQ concentration and the amount ingested showed a negative correlation with survival 



A10 &B2) The efficacy of high doses of vitamin C in 
patients with paraquat poisoning

 no convincing evidence for toxicity Vit C
 It is well known that vitamin C is a precursor of oxalate, liable to produce hyperoxaluria and renal failure 

related to hyperoxaluria,  especially in the presence of 
 previous renal insufficiency,
 Dehydration
 metabolic acidosis
 diarrhea 
 oxalate-rich diet.

 McAllister et al. reported  that acute oxalate nephropathy occurred after the administration of a single 2.5 g 
dose of intravenous vitamin C in patients with previous renal injury.

 High doses of vitamin C  insulin effectiveness and glucose homeostasis in normoglycemic and diabetic adults.
 Intravascular hemolysis was reported in patients with glucose-6-phosphate dehydrogenase deficiency.

 Because of retrospective nature of this study  unable to determine urinary oxalate levels or other signs 
related to the toxic effects of high doses of vitamin 



A10 &B2) The efficacy of high doses of vitamin C in 
patients with paraquat poisoning

 Limitations
1) retrospective nature
2) the optimal dosage and duration of administration of vitamin C need to be investigated in future studies.
3) Complications  of Vit C 
4) Because PQ can affect the excretion of vitamin C because of renal failure, the optimal dosage has to be 

decided based on pharmacokinetic data obtained by checking the serum level of vitamin C and dose-related 
side effects and responses in patients with PQ exposure. 

5) The two treatments were not performed simultaneously.

In conclusion, addition of high-dose vitamin C to the treatment was 

effective in preventing acute kidney injury and it might be well tolerated by 

patients with PQ poisoning. It also might improve the outcome of patients 

with PQ poisoning



 group 1) conventional 
treatment protocol consisting 
of fluid replacement, oral 
absorbents, haemodialysis, 

 group 2)  daily 100 - 200 mg of 
vitamin E IM +  2400 – 3600 
mg of vitamin C IV infusion for 
3 - 5 days.

ایراد 

فاکتور ها مختلف  موثر مثل دوز مصرفی  مدت

مراجعه بعد از تماس  ازمایشات کلیوی و کبدی

بررسی نشده است...  مدت درمان دیالیز و 

آنالیز اماری مقایسه  مرگ ومیر ها هم نبود  

B3



method :(  single PQ + 4 days treatment  ) 
Five groups of ten rats
1) PQ   IP  15 mg/kg +  normal saline 
2) PQ   IP  15 mg/kg +  VIT C (500 mg/kg, IP), Vit E (200 mg/kg, 

IP) and  NAC  (250 mg/kg, IV); 
3) PQ   IP  15 mg/kg + pirfenidone (200 mg/kg, IV)
4) Normal saline
5) pirfenidone (200 mg/kg,  IV)

 Antioxidant-vitamin therapy in our study did not improve 
the survival of poisoned rats, which is not in accordance 
with the results of a number of previously published studies. 

 Administration of higher doses and probably repeated 
boosters could be more efficient and could increase the 
survival of rats in the vitamin treatment group

B4



Our objective was to compare the in vivo effect of  five pharmacological options on 
inflammation, alveolar damage, and pulmonary fibrosis induced by PQ.

Type:  animal model  Rat

B5



B5) Comparison of four pharmacological strategies 
aimed to prevent the lung inflammation and 
paraquat-induced alveolar damage

• Method:

• After 2 h post-intoxication with paraquat ion, groups of 9 animals 
were randomly assigned to ( 21 days ) : 

(1) cyclophosphamide plus dexamethasone 

(2) low molecular weight heparin 

(3) Unfractionated heparin 

(4) vitamin C every 24 h (20, 40 or 60 mg/kg) 

(5) atorvastatin 

(6) placebo with intraperitoneal saline



B5) Comparison of four pharmacological strategies 
aimed to prevent the lung inflammation and 
paraquat-induced alveolar damage



B5) Comparison of four pharmacological strategies 
aimed to prevent the lung inflammation and 
paraquat-induced alveolar damage

Hepatocyte damage = 0.222 , Hepatic regeneration=0.0150 , Acute tubular necrosis=0527, Kidney congestion=0.490



B5) Comparison of four pharmacological strategies 
aimed to prevent the lung inflammation and 
paraquat-induced alveolar damage

• Limitation:

 the small samples of sizes

use of semi-quantitative scales for pathology 

No biochemical and qualitative test



B6



B6)Treatment of acute paraquat intoxication using recommended 
mega dose of vitamin C: A reappraisal

• Main goal: 

• vitamin C can promote aggravated production of hydroxyl radical (OH) via 
interacting with preexisting PQ/HO system in a nonmetal-catalyzed manner 

• Type:  cell culture 

• method: cell culture (canine kidney (MDCK)cell) treated by  PQ or 
PQ+Mega dose of vitamin C (MVC) 

• Result: the severity of apoptotic killing was further exacerbated as 
(PQ+MVC) a nearly 7-fold increase 



The main components of our proposed new approach for the treatment of PQ poisoning are the 
utilization of hemodialysis, N-acetylcysteine, Vitamins C  and E, silymarin, curcuma, pirfenidone, 
selenium, methylprednisolone, and pantoprazole.

C1



C2



C2) Role of antioxidants in paraquat toxicity

• Although prior administration of ascorbic acid confers protection against 
paraquat toxicity, the use of ascorbic acid in treating paraquat-induced 
tissue injuries has resulted in unfavorable consequences

• ascorbic acid can accelerate the generation of hydroxyl radicals by 
accelerating the redox cycling of free transition metal ions (i.e.Fe3/Fe2) in 
the aqueous phase 

• during extensive cellular damage, transition metals are released into the 
aqueous phase

• Ascorbic acid, given at a time when the extensive tissue damage induced 
by paraquat is in progress, aggravates the oxidative damage 

• pretreating the animals with desferoxamine  reduced  the exacerbation 
of the oxidative damage  + Vit C  ( In PQ poisoning)



C3



C3) New insights 
into antioxidant 
strategies against
paraquat toxicity



C3) New insights into antioxidant 
strategies against paraquat toxicity

• Vit C  protecting the lung against free radicals present in the air 
content 

• high dose of vitamin C  an antioxidant action in various clinical 
situations, such as renal allografts, severe burns, acute pancreatitis, 
and cardiovascular disease 

• Although larger trials are needed to demonstrate whether high doses 
of vitamin C can function as a reliable therapy for PQ poisoning, this 
recent evidence points out vitamin C treatment as an alternative and 
efficient therapy



The choice of which interventions should be administered to a patient 
is made on a case-by-case basis by the treating physician in 
consultation with relevant resources.

Generation of reactive oxygen species is an important step in the pathogenesis of 
paraquat poisoning (Fig. 109–3). This leads to cytotoxicity, the extent of which depends on 
the concentration of paraquat and the efficiency of endogenous protective mechanisms 
such as vitamin C (ascorbic acid), vitamin E (α-tocopherol), and glutathione.

Administration of these vitamins and/or a glutathione donator (eg, N-acetylcysteine, S-
carboxymethylcysteine, captopril) or other scavenging agents such as superoxide 
dismutase and amifostine and deferoxamine is not routinely recommended because they 
are not proven to be beneficial, and potentially vitamin C might increase oxidative 
toxicity.22

22. Dinis-Oliveira RJ, et al. Paraquat
poisonings: mechanisms of lung toxicity, 
clinical features, and treatment. CRC Crit Rev 
Toxicol. 2008;38:13-71. 

C4



نتیجه گیری

ویتامین ث یک آنتی اکسیدان قوی و کم خطر است •

و  ایجاد می در مسمومیت پارکوات که اسیب ناشی از ان بدلیل  سیستم استرس اکسیداتی•
شود  می تواند موثر باشد 

نمی در صورت ادامه  سمیت پار کوات و آسیب بافتی  به نظر استفاده از  ویتامین ث•
تواند  فایده اضافی  داشته باشد و حتی ممکن است آسیب رسان باشد 



سئوالات 

چون ویتامین ث  ترکیب قابل دیالیز است ( 1•

• during hemodialysis, vitamin C is readily cleared, because it is a 
soluble, low-MW substance, and amounts of 50 mg or greater can be 
removed by a single treatment

د ؟ آیا در بیمار پار کوات نیاز به افزایش دوز  ویتامین ث در حین دیالیز نمی باش•

کند در بیمارپاراکوات با نارسائی کلیه وکاهش کلیرانس دوز ویتامین ث تغییر(2•

رنج هم  اگر ویتامین ث باعث افزایش آسیب بافتی می شود  پس در مسمومیت قرص ب( 3•
ه ممکن است محدودت مصرف داشته باشد مخصوصا که سرعت آسیب در قرص برنج ب

 Letter to editor. ) عضله  قلب خیلی زیاد است  واین بافت بافتی غنی از آهن است 



پیشنهادات

total antioxidantارزیابی  1) capacity در  بیماران پاراکوات  اصفهان

ارزیابی میزان اتان  بازدمی  به عنوان شاخص آسیب ریوی در بیمارن پار کوات2)
اصفهان 

ارزیابی اگزالات ادراری در بیماران  قرص برنج و پاراکوات که ویتامین ث می3)
گیرند 

کلینیکال ترایال با  ویتامین ث 4)

پیش درمان ، درمان  دو هفته ای) مطالعه  حیوانی  مناسب جهت پاسخ به  سئوالت 5)
( درمان در هفته اول ودرمان در هفته دوم 


