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1. WHO DL EEICRABRD TK (toxicokinetics) T—4# MY ANI-HAE
a. EBRENDHN S & ~DIMEUFA: 10)i%, TK:TD(toxicodynamics) & L T 60:40 (2
FEISIND DT, UFark 2% 4, UFarp 28 2.5 &£ 725, UFamp (2B L TIXFET VARVAS

WD T UFATK: 4 (ICDBRHRTHED T VT T U ADENDFET —F TEEMWA AL D,

UFark = Cl: x fan x BWh / Cln x far x BW: = 62.192/19.027 = 3.269 — 3.3

CRR SN D,

ZOFER, UFA=3.3x25=825 7%,

Cl XA 7 #£ D clearance

HHRZ >~ b Cl 1L T Table 5 7> 1.00 ml/min T 5,
RHLGR SCIE U.S. Borax (2000) &% O Vaziri et al. (2001)

Table 5. Clearance of boron (boric acid), creatinine and urea in nonpregnant and pregnant rats given boric acid by gavage
expressed as mL/min, mL/min/em’, and mL/min/kg™”

Dose Boron Clearance Creatinine Clearance Urea Clearance
(mg BA/kg) (mL/min) (mL/min) (mL/min)
Nonpregnant® Pregnant* Nonpregnant Pregnant Nonpregnant Pregnant

0.3 0.77+0.2 (9)° 1.01+0.2 (9) 1.340.4(9) 1.3+0.5(9) 0.85+0.2 (9) 0.89+0.3 (9)

3.0 0.76+0.2 (10) 0.9540.2 (9) 1.240:4 (10) 1340.4 (9) 0.840.3 (10) 1.1410.4 (9)

30.0 0.81+0.1 (10) 1.07H0.2 (117 1.340.4 (10) 1.340.3 (11) 0.9610.3 (10) 1.10+0.3 (11)
expressed as mL/min/em? 7

03 0.0017+0.0004 (9) | 0.0020+0.0004 (9) | 0.0029:+0.0007 (9) 0.0025+0.0009 (9) | 0.0019+0.0005(9) | 0.0017+0.0005 (9)

3.0 0.d01710,0003 (10) | 0.0019+0.0003 (9) | 0.0027+0.0008 (10) 0.0025+0.0006 (9) | 0.0018+0.0006 (10) | 0.0022+0.0008 (9)

30.0 0.0018+0.0003 (10) | 0.0020+0.0003 (11) | 0.0029+0.0008 (10) | 0.0025+0.0006 (11) | 0.0021+0.0006 (10) | 0.0021+0.0004 (11)
expressed as mL/min/kg

0.3 3.1+0.8 (9) 3.340.6 (9) 5.2+1.1(9)F 4.3+1.5 (9)° 3.440.9 (9) 2.9+0.9(9)

3.0 3.040.6 (10) 3240.5(9) 4.8+1.3 (10)° 42411 (9F 3.3+1.1(10) 3.8+1.3(9)

30.0 3.240.5 (10) 3.440.5 (11) 5.3+1.6 (10)° 43410 (11)F 3.841.0 (10) 3.540.7 (11)

* Sources: U.S. Borax, 2000; Vaziri et al., 2001

* Numbers in parentheses represent number of animals _
© Statistically significant difference across groups (nonpregnant vs. pregnant) based on two-way ANOVA, p<0.05
* Mean + standard deviation (number of rats)
* Statistically significant difference between nonpregnant and pregnant rats based on multiple range test, p<0.05

U.S. Borax (2000) UCI Boric acid clearance study reports and associated data: rat and
human studies, April 4, 2000.
Vaziri ND, Oveisi F, Culver BD, Pahl MV, Andersen ME, Strong PL, Murray FJ (2001)

The effect of pregnancy on renal clearance of boron in rats given boric acid orally. Toxicol

Sci 60, 257-263.



bt b (F5E) @O Cly 1ZLL T Table 6 7>5 66.1 ml/min Toh 5,

FRALES SCIE U.S. Borax (2000) } T8 Pahl et al. (2001)

Table 6. Urinary clearance of boron in pregnant women

2-Hour Boron Clearance Yalues
Subject BW (kg)
mL/min-kg mL/min
1 91.10 0.40 36.35
2 53.22 0.25 13.41
3 59.08 1.43 84.43
4 63.59 0.33 21.11
5 69.45 2.03 140.85
6 55.92 1.76 98.37
7 47.36 1.36 64.50
8 59.53 1.25 74.18
9 73.96 0.54 -39.72
10 5592 1.46 81.82
11 76.22 0.7 54.34
12 84.34 0.81 68.23
13 76.67 0.83 63.87
14 64.49 1.42 91.58
15 82.53 0.71 58.27
Average 67.60 1.02 66.10

Source: Adapted from U.S. Borax, 2000

U.S. Borax (2000) UCI Boric acid clearance study reports and associated data: rat and

human studies, April 4, 2000.

Pahl MV, Culver BD, Strong PL, Murray FJ, Vaziri ND (2001) The effect of pregnancy on
renal clearance of boron in humans: a study based on normal dietary intake of boron.

Toxicol Sci 60, 252-256.

f 3R U EEZROEBRL 256 OEE S OEEGE © absorption factor
VLR ORISR & b TlE fan=0.92. 7 v b Tl far

=0.95 Th %,

Schou JS, Jansen JA, Aggerbeck B (1984) Human pharmacokinetics and safety of boric

acid. Arch Toxicol 7, 232-235.

Vanderpool RA, Hof D, Johnson PE (1994) Use of inductively coupled plasma-mass

spectrometry in boron-10 stable isotope experiments with plans, rats, and humans,

Environ Health Perspect 102(Suppl 7), 13-20.

EHIHIAE (BW) 13 U.S. Borax (2000)7> 5 BWy, = 67.6 kg % Ot BW,

E95,

=0.303 kg



b. E FDIEH-X (ESEHEINV—712 Z Tl o5 > %) (UFy 101
TK:TD & LT 50:50 IC5E S5 DT, UFark 2 3.2, UFum 28 3.2 TH 5, UFHTD
\—Bg L/T igﬂé‘% &Z))fﬁb\@‘(\ UFHTK 32 \—@yfi? 5@%%@2%%%‘50

RUZEOI VT 7 ADEIETOIR LS (ZEET 5 FHIZ Eiko U.S. Borax
(2000064551508, YL COBENR DN & R REOERNENREIZET 2
FFE 5 . BORERIAIE 3 (glomerular filtration rate: GFR)D T — 4% Z W5 Z &
&Lz,

RUROREE X, RURCEWIENTREEZ T2\, AUEITE bLEWD
ROEET 2 E BRGNS, D 90%LL ENVERR CHEt S D, B b TlEE Y
F1T 96 FEfIE DJRHIZ 92-94% AR LR THRIt S vz, 7 v B TH 24 KERLIANIC
*/}:L:%élllézhf:o 7 v NTIERI EN TR T RITE—72EKN Dz~ L=, L,
FEMI~IFR LS L BITIEEWREDR H o 72, RAEEIZE N THLEW LRIk THD &
ZHNTND

ERR PSRN

1. RUFEEWITRSEITRIN S v, ST T 7, EicgRtt s n s,
2. B b TORTHRPEIZE T 2 U.S. Borax (2000) DRERIZH D, B FDIXHHX
Z Rl 5 72 DICEHE S 72 b O Tl 7y (IR IEF I D7 . BFENPLDERY
FERDP a2 hr—A I THWRY) OT, @HTHZ EIFFEE LR,

UL boZ & OB R ET T O m RS R R OKRERAD ThH L Z Lk,
5 GFR Z W CRHMET 2 Z L@ Th 5 L ST b,

WYL & LT, LARINE Dourson 5 232% L 72 Mean GFR/(Mean GFR-2SD) % TK
DOiFENE LTHEH L TWaR, i TIEFIZ GFR OIRWm A E+505 13— 5729
12 3SD Wb Z & & L7z, Preeclampsia (FHiRIIE. FIRTEHIE) MR 20
MHIRED  AMEORME, FIE, 287 R ERFEI L, BECRIBICHEERY
BERBTHZLLHLOT, FICEEZMEY T 7V —T%55 L4252 & T3SD
ZHWTWA

UFnutk = GFRave / (GFRave — 3SDgrr)
GFRave I the mean of glomerular filtration rate (ml/min) as a surrogate for boron

clearance for general healthy population of pregnant women
SDgrr: the standard deviation of the GFR



LIT D 3 DOFe 7 bR O FEHRYEIL 161.5 + 25.2 ml/min Th 5,

Table 7. Sigma-method value calculation

Study TVIE‘::;EEDRE“:(}SD) Mean GFR -35D | Sigma-Method Value*
Dunlop (1981) 1505 (17.6) 97.7 1.54
Krutzén et al. (1992) 195 (32) 99 1.97
Sturgiss et al. (1996) 1389 (261) 60.6 2.29
Avernges 161.5 85.8 ' 1.93

* Mean GFR. + (Mean GFR - 3 8D)

 Serially-averaged observations across three time periods (16, 26, and 36 weeks) for 25 pregnant women
¢ Third trimester values for 13 pregnant women

¢ Serially-averaged observations across two time periods (early and late pregnancy) for 21 pregnant women (basal
index plus basal control individuals)

Dunlop W (1981) Serial changes in renal haemodynamics during normal human
pregnancy. Br J Obstet Gynecol 88, 1-9.

Krutzen F, Olofsson P, Back SE, Nilsson-Ehle P (1992) Glomerular filtration rate in
pregnancy; a study in normal subjects and in patients with hypertension, preeclampsia
and diabetes. Scand J Clin Lab Invest 52, 387-392.

Sturgiss SN, Wilkinson R, Davison JM (1996) Renal reserve during human pregnancy.
Am J Physiol 271, F16-F20.

PL 7235 | UFatk 1% GFRave / (GFRave - 3SDgrr) = 1.93 — 2
FOER. UFu=2x3.2=6.4 ¢ 5,

76> T, |UFan ¥ UFax UFy =8.25x6.4=52.8 — 53|72 o7z,

2. WHO ¥k DFFE (E FDIEXS5D2EFUFRICEVLTOHA TK T—42 #1%A)
(BEH1 -1 ef@ReEdlE (E2) BREOFERERZESEIL-EBS)

UFA 2B L Tl TK O RET — 2 23720 & W6 UFal 10, UFn i3
UFurk(3.2) x UFgmpB.DIZmEIL, TK #E 7T — X |Z@Ex#iz, HL. b FEEszt

YN

TN—FTOTKIZ1b LEFRICETFZED I VT 7 Ao GFR 57— 4% TR A,

GFR & SD 5 —# : GFR 144 + 32 ml/min (Dourson M, (1998)) 7>,
GFR/(GFR-2SDgrr) — 1.8,

PL ED>5 | UFan 1 UFA(10) x UFg(1.8 x 3.2) =57.6 — 60




2% 1. BERREZERWRVIOFIH UF & FEEEICRAR TK 7—4% 20 Y An-H8E

7 v bbb hAOFME(UFaAr: 100013, FEZEUFD E B FDOIX 52X (UFn) DS
S 2514 T, X HIZZENENEZ WHO &[RRI TKTD IZ273E L TW5, FDOhREH,
UFa % UFaAtk(7) x UFAT(3.6). & UFh iZ UFurk(2) x UFam(2) & 72 5,

UFAIlZBAL T 7x36 D 7% FiR1la?® 3.3 CilEmx#x 5+ 3.3x3.6=11.88 L 705,
UFu B L Tix, FEil 1b TUFa N 2 &7 o7-DT, 2x2=4 725,

Z DR,

UFan (Z UFA x UFg = 11.88x 4 =47.52 — 48

Lol

£% 2. USIRIS OFFffi (UFa. UFx ® TK:TD 438li& LV g4 50:50 [3.16 x 3.16])

UFark 1% kD 1a 2 AW T, UFark: 3.3,
UFurtk & Fikd 1b ZHW T, UFuark: 2.

LB S

UFan 13 UFA(8.3 x 3.16) x UFu(2 x 3.16) = 10.428 x 6.32 = 65.9 — 66
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